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Chapter 1 - Introduction 
1.1 Aim of The Thesis 
As the title of this thesis suggests, the aim is to model the economic impact of a farming 
innovation organisation on a regional economy using both top-down and hybrid input-output 
techniques. 
More specifically, the economic impact of the Birchip Cropping Group (BCG) on the Buloke 
Shire economy is modeled in order to measure the effects of the Group’s activities on the Shire 
economy in terms of output, income, and employment. In measuring these impacts two 
alternative methods of input-output (I-O) model construction are employed. Initially, a 
relatively unsophisticated “naïve” top-down approach is adopted, where the model is based on 
unadjusted I-O coefficients drawn from the Australian national I-O tables. Following this, a 
more sophisticated, resource-intensive, theoretically more-accurate hybrid I-O model is 
constructed, where the I-O coefficients are based, in part, on original survey data collected 
from entities in Buloke Shire, and where adjustments are made to the I-O coefficients sourced 
from the national tables using the location quotient adjustment technique. 
Modeling the economic impact of the BCG on the Buloke Shire economy is an important aspect 
of this thesis, especially given that was the driving force in getting the study off the ground. 
Also important is that the I-O models constructed are used to map the industrial structure of 
the Shire economy, measuring inter-industry linkages, and identifying those sectors in the 
economy having strongest linkages and in which the expenditures of the BCG have largest 
impacts. Even more important, however, is the comparison of the results of the top-down  
modeling with those of the hybrid approach, in order to determine whether the results of the 
relatively “cheap”, unsophisticated top-down approach are consistent with and reliable in 
comparison to those of the more resource-intensive, and supposedly more accurate, hybrid 
methodology. 
If the results of the analysis indicate the top-down methodology produces reliable and 
consistent results this would suggest such an approach can be employed in regional I-O 
economic impact assessment as a cheap, viable alternative to the hybrid technique, meaning 
  
  
11 
the resources to be committed to a regional I-O modeling analysis need not be substantial in 
order to obtain reliable results. 
However, if the results of the naïve analysis are found to be inconsistent with those of the 
hybrid model, the implication is that use of a naïve top-down I-O approach in economic impact 
assessment, at least at the regional level, is invalid, and that it is necessary to invest 
additional resources to a regional I-O economic impact study to produce reliable results.   
With both the naïve top-down and hybrid models constructed two versions are produced, the 
first being where a model open with respect to households, meaning the household sector of 
the Shire is not directly included in the modeling and, secondly, where the model is closed with 
respect to households, meaning the household sector is included directly in the modeling.  
The basis of measurement of economic impacts in this thesis is I-O multipliers, which are  
summary measures for predicting total impacts on all industries in an economy resulting from 
changes in final demand for the output of any one sector, with these multipliers estimated in 
aggregate and sectorally in terms of output, income and employment. 
1.2 The Birchip Cropping Group 
The Birchip Cropping Group (BCG) is a farmer-driven agricultural organisation conducting 
agronomic research on cereal, pulse and oilseed crops in the Wimmera-Mallee region of north-
west Victoria. The BCG was formed in 1993 when 10 local farmers established a group to 
conduct agronomic research suited to the area. The Group now has over 500 members across 
four states, employing 13 staff with an annual turnover of $1.2 million. The value of research 
conducted across the region by the BCG and its various collaborators exceeds $2.2 million 
annually, up from only $50,000 in 1993. 
The BCG’s mission is to improve the profitability and long-term viability of Mallee and 
Wimmera communities through research, demonstration, and exchange of ideas among 
farmers and industry groups by investigating critical success factors that will ensure 
sustainable and profitable crop production systems. The main aims of the BCG are to: 
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• Demonstrate and develop better farming practices and technology for the main soil types 
found in the Wimmera and Mallee; 
• Transfer information and knowledge to farmers and the agricultural community with the 
aim of improving productivity, profit, and long-term viability; and 
• Draw together farmers, industry, and government department representatives in the area 
so they may interact to solve common agricultural problems. 
The BCG’s information is freely distributed and promoted, and through memberships, public 
field days, expos, seminars, research and demonstration plot work, radio and the internet, and 
a manual of trial results (distributed to over 6,000 farmers in four states) the Group is able to 
reach a large proportion of the farming community. 
1.3 Why Buloke Shire? 
The reason Buloke Shire was chosen as the geographic area for study is that the BCG was keen 
for an economic analysis-type study to be undertaken measuring the impact of its operations 
on the Shire. Once it was decided the study would measure economic impacts it was also 
decided to employ I-O analysis, which would allow for measurement of the economic impacts 
of the BCG on the Shire, as well as for mapping of the industrial structure and inter-industry 
linkages of the Shire as a small regional economy. Also, by undertaking the I-O analysis it is 
hoped organisations in the Shire, such as the BCG and Shire Council, can use the results in 
further economic analyses in order to publicise the benefits of investment in the area in a more 
precise manner than previously possible.  
1.4 The Structure of The Thesis 
The structure of this thesis is as follows. In Chapter 2 the methodologies of I-O and regional 
economic impact analysis are discussed, including a general explanation of the I-O technique, 
the functions, uses of, and make up of an I-O table, including the issues of technical 
coefficients, direct and indirect purchases, and treatment of exogenous sectors, particularly the 
household sector, as well as I-O multipliers, including output, income, and employment 
multipliers. Following this is discussion of regional I-O economic impact analysis, including the 
basics of such analysis and its general theory, as well as a number of empirical studies in the 
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area, and compilation of regional I-O models, the choice of a region for such a study, and 
methods for ensuring accuracy in regional I-O economic impact analysis.    
Chapter 3 of the thesis describes the general conditions of Buloke Shire over the period 1991 
to 2004, including population, and aggregate and sectoral employment and production, labour 
force and employment, income, and housing.   
Chapter 4 contains discussion of the application of the location-quotient (LQ) non-survey 
adjustment technique to regional economic impact analysis, including the basics of the 
technique and its advantages and disadvantages, and a review of the key literature in the 
development of the technique, particularly the LQ-adjustment technique of Flegg and Webber 
(2000), as employed in this thesis.  
Chapter 5 involves a discussion of the surveying undertaken for this thesis, in particular 
technical aspects of the surveying methodology adopted, such as the survey sampling 
technique employed, the survey instrument used to collect original data, numbers and types of 
entities surveyed, survey response rates, methods adopted for recruiting potential participants, 
and the physical distribution of the surveys, as well as lessons learnt from the surveying 
experience that may assist in future studies of this type.  
In Chapter 6 construction of the top-down I-O model of the Buloke Shire economy is 
undertaken, with the Buloke Shire-based expenditures of the BCG entered into the national I-O 
tables and multipliers calculated for measuring the output, income and employment impacts of 
the Buloke Shire-based expenditures of the BCG. These multipliers are estimated in aggregate 
to determine total impacts, and also sectorally to determine distributional effects and to 
identify those industries in which greatest impacts occur and having strongest inter-sectoral 
linkages in the Shire economy. 
Chapter 7 involves estimation and application of LQs for the industries operating in the Shire, 
with LQ adjustment applied to the national I-O transactions matrix in order to more accurately 
estimate intraregional input coefficients, and then to compare the results with those of the 
naive top-down model via sensitivity analysis. The result of this is selection of a specific LQ-
adjustment variant for use in construction of the hybrid I-O model of Chapter 8. 
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A hybrid I-O model of the Buloke Shire economy is constructed in Chapter 8 in order to, again, 
measure the economic impact of the Buloke Shire-based expenditures BCG on the Shire in 
terms of aggregate and sectoral output, income and employment, as well as to map the inter-
industry operations of the economy.  
In Chapter 9, the Conclusion, the results of both the naïve top-down and hybrid models are 
summarised in brief and compared. This comparison forms a key aspect of this thesis, as the 
intention is to assess the reliability of the results of the cheaper, less resource-intensive naïve 
model vis-à-vis the theoretically more accurate hybrid model, and following this conclusions 
are drawn on the appropriateness of the use of a naïve I-O model in regional economic impact 
analysis.  
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Chapter 2 - The Methodology of Input-Output And 
Regional Economic Impact Analysis 
2.1 Introduction 
The aim of this thesis to model the economic impact of the Buloke Shire-based expenditures of 
the Birchip Cropping Group on the Buloke Shire economy using both a naïve top-down and a 
hybrid approach to input-output analysis. This is being done in order to measure the aggregate 
and sectoral effects of the Group’s activities on the Shire economy in terms of output, income, 
and employment. Also the I-O modeling is being undertaken in order to map the industrial 
structure of the Shire economy by identifying those sectors having the strongest inter-industry 
linkages and in which the expenditures of the BCG have greatest impacts. Additionally, and 
most importantly, the aim is to compare the results of the naïve top-down I-O model with 
those of the hybrid approach in order to determine the extent to which the results of the 
relatively “cheap”, unsophisticated naïve approach are consistent with those of the more 
resource-intensive, theoretically more accurate hybrid model. 
This chapter involves a discussion of the theory of regional I-O economic impact analysis in 
order to outline the framework on which the study is based. The chapter begins with a 
discussion of I-O analysis in genral and its applications, including the functions, uses, and 
make-up of an I-O table, and technical coefficients and direct and indirect purchases. Following 
this the treatment of exogenous sectors is discussed, particularly the treatment of the 
household sector. Attention then turns to a discussion of the general theory and techniques of 
I-O multipliers, specifically output, income and employment multipliers which are used to 
measure the impacts on the Shire economy of the expenditures of the BCG, as well as to map 
the Shire’s industrial structure and quantify inter-sectoral linkages.  
Following this, regional I-O economic impact analysis is discussed, including the basics of the 
technique, empirical studies in the area, the compilation of regional models, the choice of a 
region, and methods for ensuring accuracy in region
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2.2 What Is Input-Output  
2.2.1 The Functions of An Input-Output Table 
An I-O table generally fulfills two functions. Firstly, it is a descriptive framework for showing 
the relationship between industries and sectors and between inputs and outputs in an 
economy. Secondly, it is an analytical tool for measuring the impact of autonomous 
disturbances on an economy’s output and income.  
Input-output accounts divide an economy into endogenous and exogenous sectors, with the 
endogenous (the inter-sectoral matrix) and exogenous portions of an I-O table clearly 
demarcated, and with the endogenous-exogenous distinction of the accounts revealed in the 
division of outputs into two categories – ‘intermediate’ and ‘final demand’, and of inputs into 
‘produced’ and ‘primary’. These divisions enable the analyst, when the table is used as a tool 
rather than merely an account, to work out the effects of an exogenous disturbance, i.e. a 
change in final demand, on inter-industry transactions and total production in each sector of 
the economy. 
2.2.2 Uses of An Input-Output Table 
Input-output analysis is an operational analytical tool with a wide variety of uses, including: 
• Measuring the economic interdependence of a region’s industrial structure; 
• Providing a set of regional disaggregated multipliers that are more precise and   
sensitive than the Keynesian income multiplier; 
• Calculating the effects on economic activity in individual regions of changes in the 
level and pattern of national demand; 
• Evaluating other economic impacts within a region i.e. any change in final demand; 
and 
• As a technique for long-run projections and forecasts. 
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McDonald and O’Connell (1992) state that, since I-O analysis details cause and effect 
relationships, it is invaluable for both government and business at any geographic level, 
allowing accurate:  
• Planning and corporate strategy development – In both public and private sectors, I-O 
analysis can determine the effect of an economic stimulus (or de-stimulus) provided 
from: 
1. An organisations existing operations; 
2. A proposed expansion or reduction of an organisation’s operations; 
3. A proposed diversification of an organisation’s operations; and 
4. A proposed new investment project; 
•   Policy formulation and evaluation – Input-output analysis allows the effects of policy 
initiatives (e.g. infrastructure developments, import substitution, labour policies) to be 
evaluated, and also enables determination of those policy mechanisms that create 
greatests regional benefits; and 
•   Forecasting – With I-O it is possible to forecast the elements of an economy under 
different assumptions regarding the level of any or all of, for example, personal 
consumption expenditure, government expenditure, capital formation, and exports. 
Use of I-O analysis makes it possible to estimate:  
• The total value of all goods and services, and the total value of employment, required to 
produce a certain amount of output; 
• The total value of the goods and services and employment resulting from the 
expenditure of salaries earned as a result of that production; 
• The value of goods and services required and the level of employment generated in each 
sector of the economy during both the construction and operation phases of a project, 
so as to: 
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1. Identify the sectors of an economy impacted the most in terms of output generated 
as a result of a firm’s expansion and production; 
2. Quantify those impacts; 
3. Identify the sectors of an economy impacted the most in terms of employment 
generated as a result of the firm’s expansion and production; and  
4. Quantify those impacts; and 
• Calculate State and Federal taxation receipts generated as a result of a fim’s operations. 
Information of the type above can assist in officially, through independent and objective 
parties, documenting the impact on an economy of a particular project, either existing or 
proposed, which can help in: 
• Securing government and/or community approval for a project; 
• Securing financial assistance for a project;  
• Securing government and/or private assistance to prevent a reduction in operations of a 
project; and 
• Advertising the benefits of a project to government and communities, in terms of 
income and employment generation, of an existing or potential operation. 
These possible uses of and benefits derived from I-O analysis partly highlight the reason why 
the approach has been adopted in thisd thesis to measure the impact of the Buloke Shire-
based expenditures of the BCG of the Buloke Shire economy. Construction of an I-O model of 
the Shire economy allows for measurement of economic inter-dependence in the Shire and the 
aggregate and sectoral effects of the operations of the BCG, which can be used to highlight the 
benefits of the Group on the Shire in order to secure long –term community and government 
support, including financial assistance.  
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2.2.3 The Make-Up of The Table 
A large amount of resources are required to construct an I-O table, but once it is completed it 
is quite easy to read or interpret. Examining Table 2.1, below, as an example, each row of the 
table, reading from left to right, shows where each industries output is sold, while each column 
of Table 2.1, reading from top to bottom, shows where each industry purchases its inputs. 
Since this is a square table there is one row for each column. 
Table 2.1: Hypothetical Transactions Table1 
Industry Purchasing 
                                                    Processing Sector     Final Demand Sector 
 1 2 3 4 5 6 7 8 9 10 11 12 
                OutputsA A B C D E F  
Gross 
Invento
ry 
Accum. 
Export
s 
Gov. 
Purchas
es 
Gross 
Private 
Capital 
Formati
on 
H/holds Total 
Gross 
Outp
ut 
InputsB $ $ $ $ $ $ $ $ $ $ $ $ 
(1)Industry A 1
0 
15 1 2 5 6 2 5 1 3 14 64 
(2)Industry B 5 6 7 1 3 8 1 6 3 4 17 59 
(3)Industry C 7 2 8 1 5 3 2 3 1 3 5 40 
(4)Industry D 1
1 
1 2 8 6 4 0 0 1 2 4 39 
(5)Industry E 4 0 1 1
4 
3 2   1 
             
2 1 3 9 40 
(6)Industry F 2 6 7 6 2 6 2 4 2 1 8 46 
(7)Gross Inventory Depletion  1 2 1 0 2 1 0 1 0 0 0 8 
(8)Imports 2 1 3 0 3 2 0 0 0 0 2 13 
(9)Payments to Government 2 3 2 2 1 2 3 2 1 2 12 32 
(10)Depreciation Allowances 1 2 1 0 1 0 0 0 0 0 0 5 
(11)Households 1
9 
23 7 5 9 1
2 
1 0 8 0 1 85 
(12)Total Gross Outlays 6
4 
59 4
0 
3
9 
4
0 
4
6 
12 23 18 18 72 431 
A Sales to industries and sectors along the top of the table from the industry listed in each row at the left of the table 
B Purchases from industries and sectors at the left of the table by the industry listed at the top of each column 
An I-O table, such as Table 2.1, is made up of four sectors or quadrants. The first of these, 
which is in the upper left-hand corner of the table, is the Processing Sector (rows 1 to 6 in this 
example). This is the inter-industry sector of the table that contains those industries producing 
goods and services in the economy. The industries here may include agriculture, mining, 
various manufacturing industries, transportation, communications, electricity, gas, water and 
other utilities, wholesale and retail trade, service industries, construction, and as many other 
industries as are isolated for separate treatment in the table. 
Secondly, there is the Payments Sector, situated in the lower left-hand corner of the table. The 
payments sector usually includes five rows read all the way across the table. The five parts of 
the payments sector are as follows: 
                                                 
1 Miernyk 1965, pg. 9. 
  
  
20 
• Gross inventory depletion: the using up of previously accumulated stocks of raw 
materials, intermediate goods, or finished products; 
• Imports: those goods or services that have been purchased from outside the region 
under study. These could be foreign imports as well as domestically produced goods 
and services purchased from outside a sub-region; 
• Payments to government: for simplicity sake, it is assumed that payments to 
governments (federal, state, and local) in the form of taxes represent purchases of 
government services such as police, maintenance of armed forces, and similar services; 
• Depreciation allowances: these figures approximate the cost of plant and equipment 
used up in the production of the goods and services represented in the table; and 
• Households: this row records the wages, salaries, dividends, interest, and similar 
payments made to households by each of the industries and other sectors listed across 
the top of the table.  
The Final Demand Sector is the third sector making up the I-O table, and it is located in the 
top right-hand corner of the table. The columns of the final demand sector are read all the way 
down the table. This sector represents the autonomous portion of the table – the sector in 
which changes occur that are transmitted throughout the rest of the table. The final demand 
sector is made up of five parts, or columns. These are as follows: 
• Gross inventory accumulation: shows the amounts of additions to inventories (stock) 
held by each of the industries and sectors along the left-hand side of the table. Gross 
inventory accumulation shows the amounts of inventories built-up during the period 
covered by the table regardless of whether those inventories are held in a factory, 
warehouse, or retail establishment; 
• Exports: this column shows the value of exports, both foreign and outside the sub-
region, from each of the processing industries and other sectors during the period under 
study; 
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• Government purchases: purchases made by all levels of government are recorded in 
this column; 
• Gross private capital formation: shows the amount of sales from each industry or sector 
along the left side of the table to buyers who use their purchases for private capital 
formation.  
• Households: represents purchases of final goods and services by their ultimate 
consumers from the industries and other sectors along the left-hand side of the table. 
The final row and final column of an I-O table are Total Gross Outlay (row 12 in this example) 
and Total Gross Output (column 12 in this example), respectively. Total gross outlay shows the 
value of inputs to each of the industries and sectors in each column at the top of the table. 
Total gross output shows the value of sales of each of the industries and sectors in each row 
along the left-hand side of the table. The totals of the Total Gross Outlay and Total Gross 
Output columns must sum to the same amount. 
2.3 Technical Coefficients 
Once an I-O table has been constructed, a table of input or technical coefficients can be 
developed from that table. A technical coefficient is the amount of inputs required from each 
industry to produce one dollar’s worth of output of a given industry. Technical coefficients are 
only calculated for processing sector industries. They can be expressed in monetary or physical 
terms. 
In order to calculate technical coefficients two steps are involved: 
1. Gross output must be adjusted by subtracting gross inventory depletion from the gross 
output figure to obtain adjusted gross output; and 
2. Technical coefficients are then calculated by dividing all entries in each industry’s 
column within the processing sector by the adjusted gross output for that industry. 
What the technical coefficients tell us is the direct purchases required from an industry, say 
Industry B, for every $1 in sales by another industry, say Industry A.  
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If technical coefficients remain constant from year to year, or if they can be kept up to date on 
the basis of new information, it is possible to calculate the amount of direct purchases required 
from each industry along the left-hand side of an I-O table as a result of an increase (or 
decrease) in the output of one or more of the industries listed at the top of the table.  
2.4 Direct and Indirect Purchases 
A technical coefficients table shows the direct purchases that will be made by a given industry 
from all other industries within the processing sector for each dollar’s worth of current output. 
However, the addition to total output resulting from a dollar’s worth of sales by an industry will 
be greater. An increase in final demand for the products of an industry within the processing 
sector (e.g. from households) will lead to both direct and indirect increases in the output of all 
industries in the processing sector. For example, if there is an increase in the final demand for 
the products of Industry A, there will be direct increases in purchases from Industries B, C, D, 
and so on. In addition, however, when Industry B sells more of its output to Industry A, B’s 
demand for products from Industries C, D, etc., will also increase. These effects will spread 
throughout the whole processing sector. 
An important part of I-O analysis is the construction of a table showing the direct and indirect 
effects of changes in final demand. Such a table will show the total expansion in output in all 
industries as a result of the delivery of one dollar’s worth of output outside the processing 
sector, such as sales to households, investors, foreigners, or government agencies. The 
method for calculating direct and indirect I-O effects involves taking the difference between an 
identity matrix2 and an input coefficient matrix, and from this computing a transposed inverse 
matrix. This table will show the total requirements, direct and indirect, per dollar of delivery 
outside the processing sector, and can be used to show how a change in demand for the output 
of one sector stimulates production in other sectors, and giving the end result after all 
feedback effects have occurred.       
                                                 
2 An identity matrix is simply a matrix that has 1s in the main diagonal cells, running from upper left to lower right, and 0s 
in all other cells. 
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2.5 Treatment of Exogenous Sectors 
2.5.1 The Final-Demand Sector 
As discussed in Section 2.2.3, the third sector making up an I-O table is the final demand or 
exogenous sector. The exogenous sector is generally made up of five columns relating to gross 
inventory accumulation, exports, government purchases, gross private capital formation, and 
the household sector. The exogenous sectors of an I-O table are those operating as the 
autonomous components of an economy in which changes in demand occur that are 
transmitted throughout the rest of the economy. With an I-O table, generally, it is changes 
occurring in the exogenous sectors, known as “economic shocks”, that provide the impetus for 
the system of transactions that occur in the processing sector, and on which the I-O analysis 
methodology is largely based. In the following section the alternative treatment of the 
household sector as either an endogenous sector in an open I-O model or as an exogenous 
sector in a closed I-O model is discussed.    
2.5.2 The Household Sector 
There has been extensive discussion of where the household sector belongs in the I-O 
framework. Some argue it should be placed in the final demand quadrant of an I-O table as an 
exogenous sector, while others say it belongs in the inter-industry matrix as an endogenous 
sector, and for regional I-O analysis the latter procedure is preferred, with the system closed 
with respect to households.   
For most regional I-O analysis the first step is to “close” the transactions table with respect to 
households, meaning the household sector, both the column and row, is included in the 
processing or inter-industry quadrant of the table. However, in other respects the transactions 
table remains the same, but once the table is closed with respect to households the technical 
coefficients must be re-calculated. And once the household sector is transferred into the 
endogenous portion of the matrix consumption becomes a function of autonomous changes in 
income.  
With the I-O models constructed in this thesis two versions of each model are set up, one 
where the model is open with respect to households, and one where the model is closed with 
respect to households. This is done in order to quantify the different results obtained with the 
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alternative methods of model closure and to identify the role played by the household sector of 
the Shire in influencing the magnitude of the economic impacts of the BCG on the Shire 
economy and on the economy’s structure. 
2.6 Input-Output Multipliers 
2.6.1 Introduction To Input-Output Multipliers 
Input-output multipliers are defined as summary measures used for predicting the total impact 
on all industries in an economy of changes in the demand for the output of any one industry, 
with the multipliers describing average effects.  
Three of the most frequently used multipliers in I-O analysis are those estimating the effects of 
exogenous changes on: (a) outputs of the sectors in an economy; (b) income earned by 
households because of the new outputs; and (c) employment (in physical terms) expected to 
be generated because of the new outputs. The notion of multipliers rests upon the difference 
between the initial effect of an exogenous (final demand) change and the total effects of that 
change. These total effects can be defined in either of two ways – as the direct and indirect 
effects, meaning they are found via elements of a Leontief inverse of a model open with 
respect to households, or as direct, indirect, and induced effects, meaning they are found via 
elements of a Leontief inverse of a model closed with respect of households. The multipliers 
found using direct and indirect effects are known as simple multipliers, while when direct, 
indirect, and induced effects are measured they are referred to as total multipliers. 
In this thesis I-O multiplier analysis is employed to measure the aggregate and sectoral 
impacts of the Buloke Shire-based expenditures of the BCG on the Shire economy. The 
multipliers calculated are for output, income and employment and measure the impacts of the 
BCG on these variables, as well as being used to measure the strength of the inter-sectoral 
relationships existing in the Shire economy in order to identify those sectors having the 
strongest linkages within the Shire. Additionally, analysis of the reliability of the results of the 
naïve top-down analysis vis-à-vis the hybrid model is based on comparison of the size of the 
relative multipliers. 
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2.6.2 Output Multipliers 
2.6.2.a Basic Output Multipliers 
The output multiplier for an industry, such as Construction, is defined as the total value of 
production by all industries in an economy required to satisfy one extra dollar’s worth of final 
demand for that industries output. The initial requirement for an extra dollar’s worth of output 
of a given industry is called the initial output effect, which is equal to one in total for all 
industries, since an additional dollar’s worth of output from any industry will require the intial 
dollar’s worth of output from that industry plus any induced extra output. The first round effect 
is the amount of output required from all industries of the economy to produce the initial 
output effect.  
To produce an extra dollar’s worth of output from the Construction industry, for example, the 
Manufacturing industry may have to produce extra output, for example. The extra output from 
the Manufacturing industry will induce extra output from all industries of the economy and, in 
turn, these will induce extra output, and so on. This additional extra output is known as the 
industrial support effect. The combined impacts of the first round effects and industrial support 
effects are known as the production-induced effects, while the combined effects of the initial 
effects plus all of the production induced rounds of extra output are called simple multipliers.  
It is also the case that the household sector receives wages for work done in the production 
process and spends some or all of this wage income on goods and services. The wages 
received by households are shown in the wages, salaries and supplements row of an I-O table 
and consumption by households is shown in the private final consumption expenditure column 
of the I-O table. Household private final consumption expenditure is regarded as generating 
the production of goods and services by industries in an economy. This induced production of 
extra goods and services is referred to as consumption-induced effects. A new set of multipliers 
can be calculated taking into account the initial, production induced and consumption induced 
effects, and these are called total multipliers. Total multipliers are calculated by adding a 
household industry to the economy i.e. by adding the wages, salaries and supplements row 
and the private final consumption expenditure column to the I-O table. This implies that, while 
simple multipliers assume the spending of the household sector occurs outside the model i.e. 
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households are exogenous/the model is open with respect to households, when total 
multipliers are estimated it is assumed the household sector is included in the inter-industry 
portion of the model i.e. households are endogenous/the model is closed with respect to 
households. Total multipliers incorporate all the effects of the simple multiplier, plus the 
consumption induced effects. 
2.6.2.b Derivation of Output Multipliers – A Numerical Example 
The following examples of the derivation of output multipliers come from Miller and Blair 
(1985). According to Miller and Blair, an output multiplier for sector j is defined as the total 
value of production in all sectors of the economy necessary to satisfy a dollar’s worth of final 
demand for sector j’s output. The initial output effect on the economy is defined to be simply 
the intial dollar’s worth of sector j output needed to satisfy the additional final demand. The 
output multiplier is the ratio of the direct effect and the indirect effect to the intial effect alone. 
Using an example taken from Miller and Blair3, a two-sector coefficients matrix with households 
exogenous is assumed to be :    
    
20.0
15.0
=A
05.0
25.0
        (2.1)              
and the Leontief inverse of: 
  ( )
264.0
254.11
=−
−AI
122.1
330.0
       (2.2) 
Using ∆Y and ∆X to represent changes in final demand and gross outputs, respectively, 
( )
0
1
1 =∆Y        
indicates an additional dollar’s worth of final demand for the output of Sector 1 only, and 
( )
1
0
2 =∆Y  
indicates, similarly, an additional dollar’s worth of final demand for the output of Sector 2 only. 
Thus, for example, the implications for all (here both) sectors in the economy of an additional 
                                                 
3 Miller and Blair, 1985, p. 102. 
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dollar’s worth of final demand for Sector 1 output is found as ( ) ( )11 YAI ∆− − . We denote this 
total effect on both sectors as ( )1X∆ . 
  ( )
264.0
254.1
1 =∆X
122.1
330.0
264.0
254.1
0
1
=       (2.3) 
This is the first column of the Leontief inverse. If the elements of ( ) 1−− AI  are represented as 
α ij’s, then ( )
21
111
α
α
=∆X  
Note that additional outputs of $1.254 from Sector 1 and $0.264 from Sector 2 are required for 
a dollar of new final demand for the output of Sector 1 only. The $1.254 from Sector 1 
represents $1.00 to satisfy the original new dollar of final demand plus an additional $0.254 for 
intra- and inter-industry use. The $0.264 from Sector 2 is for intra- and inter-industry use 
only. The Sector 1 output multiplier, O1, is defined as the sum of the elements in the ( )1X∆  
column, namely $1.518 (i.e. 1.254 + 0.264), divided by $1. That is, O1 = $1.518/$1 = 1.518. 
The $1 in the denominator is the intial effect on Sector 1 output of the new dollar’s worth of 
final demand for sector 1’s product. That is, the dollar’s worth of final demand becomes an 
additional dollar’s worth of Sector 1 output as the first term in a series assessment of total 
direct and indirect effects on Sector 1 production. Formally, utlizing the unity row notation to 
generate column sums:  
  ( ) 111 1' i
n
i
XiO α
=
Σ=∆=             (2.4)  
where n = 2, in this example. Similarly,   
  ( )
264.0
254.1
2 =∆X
122.1
330.0
22
12
122.1
330.0
1
0
α
α
==  
and              
  ( ) 212 2' i
n
i
XiO α
=
Σ=∆=        (2.5) 
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In this example, O2 = 1.452 (i.e. 0.330 + 1.122). In general, the simple output multiplier for 
sector j, Oj, is given by    
 
  ij
n
ij
O α
1=
Σ=                (2.6) 
The input coefficient matrix closed with respect to households is considered, then the model 
captures the additional induced effects of household income generation through payments for 
labour services and the associated consumer expenditures on goods produced by the various 
sectors. Again, using an example from Miller and Blair4, the augmented coefficients matrix with 
an added household row and column is: 
30.0
20.0
15.0
_
=A
25.0
05.0
25.0
05.0
40.0
05.0
    (2.7)           
and the Leontief inverse, with elements  
_
ijα , is 
570.0
527.0
365.11
_
=





−
−
AI
489.0
348.1
425.0
289.1
595.0
251.0
      (2.8) 
To assess the impact of a new dollar’s worth of final demand for Sector 1 output a three 
element vector should be formed               
  ( )
0
0
1
1
_
=∆Y  
(meaning no exogenous change in demand for Sector 2 output or for labour services), and 
then we must find 
  ( ) ( )
570.0
527.0
365.1
11
1
_
=∆





−=∆
−
YAIX  
Adding these elements would give, parallel to Eq. (2.4), above,     
                                                 
4 Miller and Blair, 1985, p. 104. 
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  ( ) 1_1
1
_
1
_
1' i
n
i
XiO α
+
=
Σ=∆=        (2.9) 
with n = 2, as before. For this example, 
_
1α  = 2.462. If one were interested in the total output 
effect over the original n sectors only, not including the new household sector, one would sum 
the 
_
1iα from i = 1 to i = n only, i.e. omit the last element in the first column of  





−
_
AI -1 from 
the summation. These truncated total output multipliers can be denoted ( ) jtO
_
. Here ( )1
_
tO = 
1.892. The total output multiplier for Sector 2 is thus 
  2
_
1
2
_
i
n
i
O α
=
Σ=          (2.10) 
For this example, 
_
2O = 2.262 and ( )2
_
tO = 1.773. In general, for sector j, the total output 
multiplier is given by 
  ij
n
i
jO
_1
1
_
α
+
=
Σ=          (2.11) 
and the truncated total output multiplier is              
 
( ) ijn
ij
tO
_
1
_
α
=
Σ=         (2.12) 
2.6.3 Income Multipliers 
2.6.3.a Basic Income Multipliers 
Income multipliers quantify the additional wages, salaries and supplements earned from 
working on producing the extra output induced by the output effects of the output multipliers, 
above. 
2.6.3.b Derivation of Income Multipliers – A Numerical Example 
The following examples of the derivation of income multipliers come from Miller and Blair 
(1985). Income multipliers translate the impacts of final demand spending changes into 
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changes in income received by households (labour supply), rather than translating the final 
demand changes into total value of sectoral output.  
In estimating income effects or household income multipliers the approach is to convert each 
element in a particular column of ( ) 1−− AI , which measures the value of direct plus indirect 
output effects, into dollars’ worth of household income via household input coefficients. These 
are the coefficients that make up the (n + 1)st (household) row, HR, used in closing the model 
with respect to households, and showing household income received per dollar’s worth of 
sectoral output. In the current example, these coefficients are the first two elements in the 
bottom row of 
_
A  in Eq. (2.7). Thus, the direct plus indirect income effects for sector j would be 
in terms of dollars’ worth of new household income, and the initial effect is in terms of (one) 
dollar’s worth of final demand, (and hence output), for sector j. Unlike output multipliers, 
income multipliers do not “blow up” or multiply one (initial) estimate of output to another 
(larger) estimate of output. Rather, they translate an initial $1.00 output estimate (which 
comes from an initial $1.00 final demand change) into an expanded (direct plus indirect) 
estimate of the value of resulting household income. Generally, using Hj for the simple 
household income multiplier for sector j            
ijin
n
i
jH αα ,1
1
+
=
Σ=          (2.13) 
Again, “simple” refers to the fact that these multipliers are found using elements in the (I-A)-1 
matrix with households exogenous.  
In 
_
A  in Eq. (2.7) we have 1,1+nα  = 0.3 and 2,1+nα  = 0.25. Thus, for sector 1 we multiply the 
elements of ∆X(1) by 1,1+nα  and 2,1+nα , respectively;  
  


= + 1,11 nH α ( ) 


=∆


++ 1,12,1 1 nn X αα 1,1
1
21
11
2,1 iin
n
i
n αα
α
α
α +
=
+ Σ=

  
In particular, for this example5 
                                                 
5 The figures of 1.254 and 0.264 used here are taken from the first column of the Leontief inverse of Equation 2.2.  
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  H1 = (0.3)(1.254) + (0.25)(0.264) = 0.376 + 0.066 = 0.442 
This figure of 0.442 says that an additional dollar of final demand for the output of Sector 1, 
when all of the direct and indirect effects are converted into dollar estimates of income, would 
generate $0.442 of new household income; of this total, $0.376 would be earned by employees 
in Sector 1 and $0.066 would be earned by Sector 2 employees. 
Similarly, for Sector 2 the direct and indirect income effect are found as 



= + 1,12 nH α ( ) 


=∆


++ 1,12,1 2 nn X αα 2,1
1
22
12
2,1 iin
n
i
n αα
α
α
α +
=
+ Σ=

  
(here n = 2).  
That is6, 
  H2 = (0.3)(0.33) + (0.25)(1.122) = 0.099 + 0.281 = 0.380 
Interpreted in the same way, this says that a dollar’s worth of final demand for the output of 
Sector 2 becomes $0.38 worth of new household income, when all direct and indirect effects 
are taken into account via the Leontief inverse. Employees in Sector 1 would receive $0.099 in 
new income; those in Sector 2 would earn $0.281. From this example, using this measure of 
effectiveness, dollars of final demand, for example, of new government purchases will generate 
more dollars of new household income when they are spent on the output of Sector 1 than 
when they are spent on the output of Sector 2. 
If the elements in 





−
_
AI -1 are weighted similarly, total (direct plus indirect plus induced) 
income effects or total household income multipliers are obtained. As before, using an overbar 
to denote the multiplier derived from 
_
A , in which households have been included in the 
matrix, the parallel to Hj in Eq. (2.13) is      
 ijn
n
i
jH
−
+
+
=
Σ= αα 1,1
1
1
_
         (2.14) 
                                                 
6 The figures of 0.33 and 1.122 used here are taken from the second column of the Leontief inverse of Equation 2.2. 
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For the numerical example,    
  1
_
H  = (0.3)(1.365) + (0.25)(0.527) + (0.05)(0.570) = 0.570 
and    
  2
_
H  = (0.3)(0.425) + (0.25)(1.348) = (0.05)(0.489) = 0.489 
These total household income multipliers for Sectors 1 and 2 are precisely equal to the first two 
elements in the bottom row of (I-A)-1 in Eq. (2.8); that is, 1,1
_
+nα   and 2,1
_
+nα . Recalling the 
interpretation of any element, ij
_
α , in 





−
_
AI -1 - it measures the total (direct, indirect, and 
induced) effect on sector i output of a dollar’s worth of new demand for sector j output. Thus 
jn ,1
_
+α  is the total effect on the output of the household sector, which is the total value of 
labour services needed, when there is a dollar’s worth of new final demand for goods of sector 
j. This is precisely what is meant by the total household income effect or total household 
income multiplier. So 
  jnjH ,1
__
+= α          (2.15) 
To determine the household income-generating effects originating in the n original sectors, a 
truncated total household income multiplier, ( ) jtH
_
, would be calculated by summing over i = 
1 to i = n only in Eq.(2.14). For the example, ( )1
_
tH  = 0.541 and ( )2
_
tH  = 0.465. 
2.6.3.c Caution In Estimating The Effects of Income Changes 
It is important to note that it does not automatically follow that large direct income changes 
will be associated with large multipliers. For example, an industry, say Industry A, might be 
quite labour-intensive, while another industry, say industry B, may be capital intensive. A 
labour-intensive industry will produce larger direct income changes than one which is capital-
intensive. However, once the indirect income effects are added to the direct income effects 
these differences may be eliminated or reversed. Thus, while the labour-intensive industry in 
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this example shows the greater direct income effects, the reverse is true when indirect effects 
are added. The reasons for this are that an industry using a great deal of labour (such as 
Industry A) but not many other inputs will most likely have fewer interactions with other 
industries in the economy than one which utilises a considerable amount of capital equipment 
(such as Industry B). When an industry using a great deal of capital expands its output the 
chain reaction this sets off will spread throughout many sectors of the economy. An example of 
labour-intensive industries are the services industries, which tend to have high direct income 
effects as a substantial proportion of their costs consist of direct payments to factors of 
production (wages, rent, profit, etc.) rather than purchases of materials. Also, the immediate 
leakage into imports tends to be much lower for service industries than for manufacturing. 
Richardson (1972) states there are two safe generalisations to be made regarding the size of 
income multipliers. First, multiplier values vary widely from sector to sector, and the wider 
range highlights clearly the importance of sectoral composition of regional growth in raising 
regional incomes. Second, income multiplier values tend to vary directly with the size of the 
area and that, ceteris paribus, national multipliers are higher than regional, regional than sub-
regional, sub-regional than urban, and so on.  
2.6.4 Employment Multipliers 
2.6.4.a Basic Employment Multipliers 
Generally, employment multipliers measure the additional employment (number of persons 
employed) generated by producing the extra output induced by the output multipliers 
discussed above, with employment multipliers relating to each extra $1 million worth of 
output. So, for example, for an extra $1 million of output from the Construction industry, 
initially an extra five persons may be employed by that industry, or alternatively, one extra 
person is employed by the Construction industry for an extra $200,000 ($1,000,000/5) of 
output from that industry.  
2.6.4.b Derivation of Employment Multipliers – A Numerical Example 
The following examples of the derivation of employment multipliers come from Miller and Blair 
(1985). With employment multipliers it is possible to estimate the relationship between the 
value of output of a sector and employment in that sector (in physical, not monetary units). 
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Using an example from Miller and Blair7, and assuming a model closed with respect to 
households and total outputs for Sectors 1 and 2, respectively, of X1 = $1,000,  X2 = $2,000, 
and for the household sector X3 = $1,000, and denoting by ei the number of employees in 
Sector I, and also assuming, for example, that e1 = 3 and e2 = 4. Physical labour input 
coefficients are found as wn+1,i = ei/Xi ; for this example, with n = 2, w31 = 0.003 and w32 = 
0.002. These are employees per dollar’s worth of output. In general, for an n-sector I-O model, 
one could find that 
  RW  = 


+ ,1,1nW ,.....,2,1+nW 


+ nnW ,1  
As a parallel to the n-element row vector RH  = 


+ ,1,1na ,.....,2,1+na 


+ nna ,1 , representing the dollar 
value of labour inputs to each of the n sectors per dollar’s worth of sectoral output. Assuming 
also that e3 = 1 and noting that e3 represents the number of workers employed by the 
household sector as, for example, domestic help. Therefore, in this example w33 = 0.001. 
Assuming also that z31 = $300, z32 = $500, and z33 = $50 (these are the payments from 
sectors 1, 2, and households (3) for labour services), and that payments per employee are 
$100, $125, and $50, respectively. Thus, using the physical input coefficients, as in WR, makes 
explicit the differing wage rates in different sectors.  
The employment effects of household employment multipliers parallel the income effects and 
household income multipliers described above. The major difference is that the physical labour 
input coefficients, wn+1,j, are used instead of the monetary labour input coefficients, an+1,j. That 
is, the elements in WR are used in place of the elements in HR. Using Ej for the simple 
employment effect or simple household employment multiplier for sector j, the measure 
analogous to Hj in Eq. (2.13), 
  ijjn
n
ij
WE α
,11 +=
Σ=         (2.16) 
Continuing the previous example, now with w31 = 0.003 and w32 = 0.002, we have 
                                                 
7
 Miller and Blair, 1985, p. 111. 
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  E1 = (0.003)(1.254) + (0.002)(0.264) = 0.00429 
  E2 = (0.003)(0.33) + (0.002)(1.122) = 0.00323   
These multipliers represent jobs created per dollar of new sectoral output (which, as usual, 
arises because of an additional dollar’s worth of final demand for the sector). 
If 
1−
−






− AI is used instead of ( ) 1−− AI , then we have the total employment effect or total 
household employment multiplier of 
  ijin
n
i
j WE
_
,1
1
1
_
α+
+
=
Σ=         (2.17) 
Continuing with the example,   
  =1
_
E  (0.003)(1.365) + (0.002)(0.527) + (0.001)(0.570) = 0.00572   
  =2
_
E  (0.003)(0.425) + (0.002)(1.348) + (0.001)(0.489) = 0.00446 
To calculate total employment effects on the original n sectors, not including the household 
sector, involves summing on the right-hand side of 
_
E  in Eq. (2.17) from i = 1 to i = n only, 
(and ommiting the last element in the jth column of (I-A)-1 – along with its associated wn+1, n+1 
– from the summation). Thus, the truncated total employment effect or truncated total 
household employment multiplier for sector j is              
  [ ] ijin
n
ij
wtE
_
,11
_
α+
=
Σ=  
For the example, [ ] =− 1tE 0.00515 and [ ] =2
_
tE = 0.00397.   
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2.7 Regional Input-Output Economic Impact Analysis 
2.7.1 The Basics of Regional Input-Output Analysis 
2.7.1.a Introduction 
The early applications of regional I-O analysis focused almost exclusively on economic impact 
analysis, for example, the effects of government programs on regional economies. Further 
applications were then found – for example, the impact of sports teams on metropolitan 
economies, the employment and income generated by large institutions such as universities, 
and the impacts of new transport facilities on regional economies. Increasing interest in 
resource scarcity and environment and energy problems fostered a whole new series of 
applications for I-O models, including the study of air-pollution abatement programs, the 
effects of water shortages on regional economic growth and development, and many 
applications exploring the effects of disruptions in energy supply on various regional economic 
indicators. Also, regional I-O models have been used for policy simulation, for forecasting 
employment, output, and income, and as components in integrated modeling studies. 
2.7.1.b Small-Area Studies 
Regional I-O studies are sometimes referred to as small-area I-O studies. According to Miernyk 
(1965) the basic model used in small-area regional studies is similar to that used in the 
construction of national I-O tables, although variations in the national model will be made to 
suit local circumstance.  
There are two basic features of a regional economy that influence the characteristics of a 
regional I-O study. First, although the data in a national I-O coefficients table are averages of 
data from individual producers who are located in specific regions, the structure of production 
in a particular region may be identical to or it may be markedly different from that recorded in 
the national I-O table. The early methodology of regional I-O applications – which used a 
“modified” national table – has given way to coefficient tables that are constructed for a 
particular region on the basis of data specific to that region. 
Secondly, regional I-O models are generally more “open” than those applying to national 
economies. This is so because there is more specialisation and exchange amongst regions, and 
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it is generally true that the smaller the economic area the more dependent that area’s 
economy is on trade with “outside” areas both for sales of regional outputs (exports) and 
purchases of inputs needed for production (imports). Consequently, exports will now be 
relatively more important and a higher proportion of inputs will be imported from producers 
located outisde the region. 
Some regional models cover broad geographic areas, such as a state, while others are limited 
to smaller ares, such as a metropolitan area, a group of shires or counties, an individual shire 
or county, or an individual town. 
2.7.1.c National Coefficients And Non-Survey-Bsed Tables 
Non-survey based techniques usually involve the use of national I-O coefficients adjusted to 
the regional level using some sort of allocation, weighting procedure, location quotient or 
commodity balance approach. While tables compiled using non-survey based techniques 
certainly have cost advantages, they have the disadvantage that their representativeness of 
the particular regional economy must be suspect, as well as the fact that the usually relatively 
disaggregated national tables need to be aggregated for the region, that the national tables 
embody considerable time lags between data collection and table publication and specify 
imports from overseas only, according to the differing industry mixes of the various regions. 
Generally, regional I-O studies aim to quantify the impacts on the producing sectors in a region 
caused by new final demand for products produced in the region. Early regional studies used a 
national table of technical coefficients in conjunction with adjustement procedures designed to 
capture some of the characteristics of the regional economies, since specific coefficient tables 
for the particular regions did not exist. The problem with these early studies was that a 
national coefficients matrix was available, but what was needed was a matrix showing inputs 
from firms in the region to production in that region. 
Where a regional I-O table is based on I-O coefficients taken from a national I-O table the 
assumption is that regional input patterns are identical to national input patterns. However, 
this assumption imposes limitations upon the use of such regional tables for analytical 
purposes. 
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The major problem involved in using national input coeffcients to construct a regional table is 
that of variations in “industry-mix” and “product-mix”. Industry-mix refers to the fact that the 
mix of individual industries included under an aggregated industry heading may differ from 
region to region and from the national table, while the product-mix problem relates to the fact 
that the products produced within an aggregated industry classification, even within the same 
industries, may differ from region to region and from the national table. 
2.7.1.d Regional Coefficients And Survey-Based Tables 
The survey approach requires the collection of large amounts of primary financial and other 
information from a representative sample of regional industries and other entities, such as 
households, retail outlets, community and sporting groups, and health care facilities, 
necessitating a considerable cost to researchers in terms of both time and money, and 
meaning there will be a time lag between the particular year for which the survey data is 
collected and the year in which the I-O table is compiled. However, the advantage of survey 
based tables is their degree of representativeness of the regional economy. 
Sectors in even very disaggregated national I-O tables will be made up of a variety of 
products, and firms within a sector, located in various regions of the country, will generally 
produce only a small number of those products. This illustrates the previously mentioned 
product-mix problem in I-O analysis; namely, that firms classified in the same sector  produce 
different sets of products. The most straightforward way to avoid this problem is to survey 
firms in the region and construct a survey-based regional I-O table. In conducting such a 
survey one can pose essentially two variants of the basic question. In asking firms in Sector j 
in a particular region about their use of various inputs, the question can be: How much of 
Sector i’s product did you buy last year in making your output? Alternatively, the question can 
be a more exacting one: How much of Sector i’s product produced by firms located in the 
region did you buy last year and how much from firms in Sector i located outside the region.  
In the former case (the less exacting question) a truly national regional technical coefficients 
table would be produced, which would better reflect production practices in the region than 
does the national table. However, such an approach would not address the question of how 
much of each required input came from within the region and how much was imported. Hence, 
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an additional set of regional supply percentages would still be required for any specific kind of 
regional analysis. 
On the other hand, a set of coefficients based on inputs supplied from firms within the region 
for outputs of firms in the region would reflect both regional production technology and the 
input amounts to be expected from inside the region. These might be termed “regional input 
coefficients”. This latter approach is, infact, the approach adopted in this thesis, with firms 
surveyed being asked to specify their input purchases according to those from within Buloke 
Shire and those from outside the Shire (i.e. imported). 
Under the most ideal conditions detailed surveys of regional purchases, by sector, and of 
regional sales, by sector, can be undertaken. Usually, however, there is insufficient time and/or 
money to allow this kind of information gathering. Even if it were possible, a problem of 
conflicting information virtually always arises. This is so because, in sampling establishments 
in each of the sectors, the purchasing information about goods and services from the firms in 
one sector, say Sector A, that are provided by firms in another sector, say Sector B, is very 
likely to differ from the sales information provided by the firms in Sector B. This kind of 
conflicting information may exist for many, if not all, of the elements making up the 
transactions matrix of a regional I-O table, so a reconciliation problem arises. One can choose 
to work with sales information only ( a “rows-only” approach), or with purchasing information 
only (a “columns-only” approach), but usually one is faced with some of both kinds of 
information and not enough of either. 
2.7.1.e Hybrid Tables 
Unlike the non-survey approach to regional I-O analysis, where no surveying of local entities 
takes place and the regional table is based soley on transformation of the national I-O table, 
the hybrid technique involves data for the study being put together in a semi-survey or partial-
survey approach in which survey-based information from some sectors or entities is collected 
and then combined with other kinds of estimates for the remainder of the table. These other 
estimates may come from “expert opinion” and/or from information that already exists for the 
national economy, a similar region, or for the region under study itself. Hybrid tables are 
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sometimes known as “semi-survey”, “partial-survey”, or “mongrel” tables, and the structural 
approach of the hybrid technique involves the following steps: 
a) Updating of the basic matrix (usually a national table); 
b) Regionalisation of the matrix produced in a); 
c) Possibly aggregating the matrix in b) to reflect the lower level of regional sectoral detail 
that is reasonable to use; and 
d) Insertion of “superior data” into the matrix from c). 
This four-step process is basically that which is adopted in constructing the hybrid I-O model of 
the Buloke Shire economy in Chapter 8, with original survey data used, in part, to construct an 
aggregated Shire I-O table, along with data taken from an updated version of the Australian 
national I-O table and regionalised to better match the industrial profile of the Buloke Shire 
economy via application of an LQ-adjustement technique.  
2.7.1.f Accuracy With Non-Survey And Hybrid Tables 
As both the non-survey and hybrid approaches to regional I-O analysis involve, at least in part, 
estimation of I-O coeffiecients with data taken from larger-area tables the question arising is 
the degree to which these techniques produce I-O estimates that are within acceptable levels 
of accuracy. This issue presents an important point of contention in the development of 
regional I-O analysis, for although there is agreement that the non-survey and hybrid 
approaches are not completely satisfactory, there is also appreciation of the fact that sufficient 
funds and resources for the development of full-survey-based models are extremely hard to 
come by. As a compromise, non-survey and partial-survey techniques provide a means for 
achieving acceptable levels of accuracy with limited regional information and minimal funding 
and resources. Later in this chapter methods for ensuring greater accuracy in constructing 
hybrid regional I-O tables are discussed more fully.   
2.7.1.g Better Understanding Local Economies 
According to McDonald and O’Connell (1992), for the purposes of planning and policy 
development, regional I-O transactions tables provide a general understanding of an economy 
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under study and important information on aspects of the economy. They argue account is 
taken of the differing patterns of change in various sectors, leading to more accurate 
assessments and projections than is the case with the use of models where the internal 
structures of the economy are ignored, or with the use of a national or state I-O table that is 
not truly representative of the structure of the regional economy. 
Input-output models developed at the regional level provide a picture of the local economy in 
terms of significant and insignificant categories of transactions, structural characteristics, and 
sectoral purchasing and sales patterns. Regional I-O models also allow the economic impacts of 
changes initiated both within and outside the economy to be analysed, and are usually the sole 
source of regional social accounts, allowing for estimation of gross regional product and 
sectoral contributios to regional macroeconomic indicators.  
2.7.2 Regional Input-Output Economic Impact Analysis  
2.7.2.a Economic Impact Analysis  
As previously mentioned, the primary use of regional I-O models has been in economic impact 
analysis, with these studies designed to measure direct, indirect, and induced output, income, 
and employment effects of changes in final demand in one or more sectors of a regional 
economy.  
With regional I-O impact studies attention generally has focused on the total changes in a 
regional economy expected to result from exogenous changes in final demand in the existing 
major sectors of the regional economy, although some studies have been concerned with 
measurement of total impacts on the location of a new industry in or the removal of an 
industry from a regional economy.  
Like these previous studies, the economic impact analysis undertaken in this thesis is I-O 
multiplier analysis, and generally involves measurement of the direct and indirect effects of 
economic shocks on a regional economy measured in terms of output, income, and 
employment, as well as mapping of sectoral interrelationships and linkages in the study area. 
The I-O studies discussed below involve regional economic impact analysis of a wide-ranging 
spectrum of events and activities, including the regional impacts of hypothetical reductions in 
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military spending, analysis of the impact of ports and regional universities, measurement of 
the economic impact of regional reserves, the effects of agricultural production on state 
economies, the regional economic impacts of transportation systems, analysis of the effects of 
agriculture and acquaculture industries on regional economies, and the effects of livestock 
disease on small national economies, amongst others.  
2.7.2.b Economic Impact Defined  
When the term ‘economic impact’ is used it usually refers to the effects of an activity on an 
economic system, such as a regional economy, with these effects extending beyond the initial 
round of output, income and employment generated by the activity. And as a result of 
successive rounds of production and re-spending the overall economic impact on an region 
exceeds the initial round of output, income and employment generated by the original activity. 
However, each successive round of re-spending will be smaller than the preceeding round as 
some of the spending is on goods and services produced outside the region being studied. 
These ‘leakages’ of expenditure eventually limit the number of rounds of re-spending. 
The way in which an injection of expenditure, or an economic impact or shock, works its way 
through a regional economy can be demonstrated by considering the impact of a new 
productive activity. A model can be constructed to estimate the effect of a new plant, for 
instance, on local output, income and employment. This includes not only the direct impact of 
the plant itself on local output, income and employment, but the indirect effects as well. A 
simplified illustration of the way in which a new production activity can be expected to affect a 
local economy can be taken from Armstrong & Taylor (1993). In this example, the new plant 
requires labour, which may be obtained in various ways: by attracting existing workers from 
other industries in the locality; by employing previously unemployed workers; by inducing 
persons not currently in the labour force to join it; and by attracting labour from other areas. 
The impact of the new plant spreads to other local industries both through direct purchases 
from other industries in the locality and through additional purchases for locally produced 
goods and services, which result from the increase in income and employment. Further impacts 
occur due to feedback effects. Industries producing for local consumption require more labour 
and more inputs from the construction industry in order to expand capacity to meet the extra 
demand for their own output. This multiplier process continues until the initial injection (i.e. 
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the additional output produced by the new plant) has worked its way through the local 
economy. 
2.7.2.c Measuring Economic Impacts  
The process of measuring economic impacts for an I-O based regional study involves the 
gathering, organising and presenting of information in a systematic way. Goldman et al. 
(1997) present eight steps in the process of undertaking an economic impact study, which are 
generally followed in this thesis. The first of these eight steps involves defining the scope of 
the study and any alternatives to be considered in order to make the results more useful to 
those who interpret them. Goldman et al state that the basic method of an economic impact 
study is to compare alternative scenarios to discover differences in their economic effects, with 
and the alternatives considered depending on the number of realistic options available and on 
constraints, such as time, information availability, funding, and political realities.The second of 
the eight steps involves defining exactly what decisions need to be made, what information is 
being requested, and what questions the study should answer. Goldman et al. state that to 
conduct an economic impact study that is useful an analyst must understand precisely what 
decisions local officials need to make and what information is being requested, so the study 
should cover the essential points and contain the most useful information possible. Step three 
involves determination of the level of detail in the analysis, with the scope of the study 
depending on several factors, such as the type of proposal under consideration, for example, a 
plan, policy, or project; whether the study is part of a continuing process of economic analysis 
or is a one-time request for analysis of a particular proposal; any time and budget constraints; 
the expertise of available staff within the community; the audience for the study, for example 
a city council, a board of supervisors, or a department chief; and the geographic area covered 
and length of time considered.  
Goldman et al. suggest listing all fundamental assumptions and limitations of the study as Step 
Four as comparison of impacts will only be valid if the same methods have been used 
consistently throughout the assessment. As such, the study should clearly state which methods 
are being used, and if one alternative is treated differently, the differences should be 
explained. Step Five involves listing all economic impacts to be considered, including any 
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public services to be affected. For a large project or major plan many areas will be affected, 
while for specialised plans, policies, or projects, some areas may not be affected. Determining 
the data needed and its availability, and how this will influence the study makes up step six, 
with all data to be evaluated based on how it was collected, any related assumptions made, 
what items were excluded and why, and that a decision to collect new data will depend on the 
cost involved as compared to the quality and adaptability of existing data. If good data are not 
available and time does not permit collection of new information, these limits should be 
identified. 
The next step in the process is analaysis of the effect of each alternative on the economic areas 
under consideration, as well as analysis of any indirect effects among these areas as a plan, 
policy, or project affecting a change in one economic sector of a community may trigger 
changes in other sectors, and when these ties are understood the indirect or secondary impacts 
of a proposal can be identified. Finally, step eight involves presentation of results so the 
alternatives can be compared, including identification of the aggregate, sectoral, and 
distributional impacts of each alternative being considered.  
As previously stated, the eight-step process of regional economic impact analysis suggested by 
Goldman et al. (1997) is similar to the approach adopted in this thesis. In particular, the 
process adopted has involved defining the aims and scope of the study, these being to 
measure the economic impact of the Buloke Shire-based expenditures of the BCG on Buloke 
Shire, to map the industrial structure of the Shire through identification of inter-sectoral links, 
and to compare the results obtained via alternative methods of I-O analysis. Also of major 
importance is the description of the techniques employed and associated assumptions on which 
the techniques are based, which are discussed in detail throughout the thesis, including, for 
example, in Chapter 5 where the surveying methodology is outlined along with the data-
collection methods adopted. In Chapters 6 and 8 the impacts of the spending of the BCG in 
aggregate and sectorally are estimated, as measured by the naïve top-down and hybrid I-O 
models, respectively, while in Chapter 9 the results of the two methods of I-O table 
construction are compared and the reliability of the results of the naïve analysis are discussed 
vis-à-vis the hybrid approach.  
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2.7.2.d Alternative Approaches To Economic Impact Analysis 
Alternative approaches that can be employed to analyse economic impacts are: 
1. Multiplier analysis, involving I-O analysis, the economic base method, or Keynesian 
multiplier analysis;  
2. Integrated modeling, which combines I-O analysis and econometric techniques to 
analyse an economy’s response over time to external shocks; and  
3. Computable general equilibrium (CGE) modeling, which estimates the optimal mix of 
economic variables (e.g. consumption) in respone to an external shock. 
The Australian Bureau of Transport Economics (BTE) (2000) suggests that the appropriate 
technique used is determined by the characteristics of the activity and region being analysed, 
the purpose of the study, data availability, and the time and resources allocated to the study. 
BTE argues that I-O analysis is the preferred approach for economic impact assessment at the 
regional level as it can be used to analyse a variety of regions ranging from a town or shire to 
a state, and provides a good combination of relevant activity measures, information impact 
components, analytical rigour, and cost effectiveness, while the broad processes and results of 
a study using this approach are relatively easy to understand. According to the BTE, integrated  
and CGE modeling are more sophisticated than I-O multiplier analysis as they incorporate 
feedback effects, but their use in regional studies is constrained by data limitations and high 
costs. On the other hand, with I-O analysis “the broad processes and results are relatively easy 
to understand, and the expertise required is available from a significant number of consultants 
and academics”8.  
According to the BTE the I-O technique provides the most rigorous and detailed methods for 
the estimation of multipliers and is the most commonly used approach in Australian and 
overseas economic impact studies as it can be used to prepare multipliers for a variety of 
impact measures, such as output, employment, and income, enabling analysts to identify 
aspects of the activity having greatest regional impact. 
                                                 
8 BTE, 2000, p.28. 
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The BTE reports that a significant number of I-O studies have been undertaken in Australia 
since the 1970s analysing activities such as ports, airports, railway construction, mining, 
mineral processing, agricultural activities, irrigation water, commercial fishing, national parks, 
tourism and major events (e.g. motor racing), with the regions studied typically involving one 
or more local government areas, a statistical division, a city, or a state, with most of the 
studies quantifying both the direct and flow-on effects of economic activity. The more 
comprehensive of these studies have also included detailed surveying of organisations involved 
in the activity under study and the use of modified I-O tables to estimate multipliers. 
In a number of the economic impact studies existing multiplier estimates have been used to 
estimate flow-on effects, with the sources of these multipliers including earlier studies of the 
same activity or multipliers for broader industry groupings. The BTE states this approach is 
quick, requires minimal resources, and provides an indication of the magnitude of the figures 
to expect in a more comprehensive study of economic impacts. However, the BTE warns 
existing multiplier estimates may not accurately reflect underlying multipliers for the activity 
under study due to differences in the characteristics of individual activities. Also, economic 
linkages and multipliers vary between regions and industry sectors, and underlying multipliers 
may change over time meaning older estimates may not reflect current conditions. 
Additionally, the use of multipliers prepared for earlier studies means any methodological 
weaknesses present will be incorporated into the current analysis. 
According to the BTE, ideally multipliers should be calculated from I-O tables for the region 
under study as there is significant inter-regional variation in economic structures since  
regional economies generally have a higher degree of specialisation and rely more heavily on 
external suppliers than national economies, so that multipliers for regional economies are often 
lower than at the national level. However, in many instances regional I-O tables are not 
available and must be developed specifically for an economic impact analysis and often 
existing national or state tables are modified by incorporating regional data on employment 
and production, or older tables are employed and updated using recent data. 
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2.7.2.e The Economic Impact Literature 
The economic impact analysis undertaken in this thesis is essentially multiplier analysis based 
on the I-O technique, and the economic impact studies discussed in this chapter also employ 
such an approach to measure the impact of a wide-ranging spectrum of events and economic 
activities.  
A seminal paper in the evolution of economic impact analysis is that by Leontief et al. (1965),  
the object of which was a multi-regional I-O analysis to determine the effect a hypothetical 
reduction in military, accompanied by a compensating increase in non-military, demand would 
have on the industrial composition and regional distribution of employment in the continental 
United States. For the study the US was sub-divided into 19 regions with the shift in industrial 
composition of output and employment assessed for each region. The multi-regional I-O 
computations of the paper involved conventional I-O calculations designed to determine the 
direct and indirect effects of the shift from military to non-military final demand on the total 
output of all, i.e. both local and national, goods for the country, with the regional distribution 
of these figures then determined. For the purposes of the analysis, the shift from military to 
civilian expenditures was assumed to have occurred in 1958 and the I-O model employed 
consisted of 60 sectors and measured shifts in the labour force among different industries and 
regions. And while the economic impact analysis undertaken in this thesis is of a similar nature 
to that of Leontief et al. (1965), it more closely follows the methodology of the BTE in their 
2000 study of the regional economic impact of ports.  
The BTE’s regional impact of ports study provides a general framework for undertaking port 
impact studies in Australia and can be used in a broader context to analyse economic impacts 
in a non-port setting. The paper provides an overview of economic impact analysis in terms of 
the concept of economic impact, techniques for estimating economic impacts, multipliers, and 
I-O analysis. The BTE states that detailed measures of port impacts provide additional 
assistance to decision-makers and local communities by indicating the effects of specific 
aspects of port operations. A study based on this general framework will indicate the output, 
employment and income generated by activities in a particular region.  
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The approach employed in the BTE study of 2000 included a detailed survey of organisations 
involved in Fremantle (WA) port-related activities during 1998-99 and I-O tables modified to 
provide Fremantle port-specific multipliers. The study included a survey of 198 organisations 
involved in Fremantle port-related activities “which provided extensive information on the 
direct effects of the port (of Fremantle) and linkages to the rest of the state (WA) economy”9. 
Flow-on effects were estimated using Western Australian I-O tables modified to provide port-
specific multipliers. The BTE also used publicly available information to prepare estimates of 
revenue and cost for some Fremantle port-related activities, and I-O tables were used to 
calculate multipliers for the study,with the 1992-93 WA I-O tables being the latest available 
when the study was undertaken. The BTE reports that various options were considered for 
obtaining more recent tables, as there may have been significant changes in the structure of 
the WA economy (and in the multipliers) since 1992-93, but it was decided the time and 
resource constraints of the study meant that it was not possible to generate new tables from 
the most recent national tables or to update the WA tables. However, as the I-O tables covered 
an earlier year than the survey responses, the BTE aligned the data by inflating the I-O tables 
to 1998-99 prices, with this adjustment not affecting the relationships between the direct, 
flow-on, and total impacts. 
The WA I-O tables employed included most Fremantle port-related activities, together with 
various other activities in the transport and storage sector. The first step in the analysis 
undertaken by the BTE was estimation of transactions between the Fremantle port industry and 
other sectors, and between components of the Fremantle port industry using survey data and 
port authority information on trade shares by commodity, with transactions tables then used to 
calculate the multipliers for the Fremantle port industry. 
The BTE and others have undertaken numerous port economic impact studies using the 
general framework outlined in BTE (2000), with the methodology employed in these studies 
being appropriate for use in economic impact analysis in a non-port setting. These studies 
include the Regional Impact of the Port of Mackay (BTE 2001), The Economic Impact of the 
Port of Esperence 1999/00 (Morison 2001), the Regional Impact of the Port of Gladstone (BTE 
2001), and The Economic Impact of the Port of Geelong 2004/05 (Morison and Clark 2005). In 
                                                 
9 BTE, 2000, p. 12. 
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these studies, as in the Port of Fremantle study, measurement of the direct effects of each port 
includes the initial round of output, income, and employment generated by the port-related 
activities, while measurement of flow-on effects includes the additional output, income, and 
employment resulting from purchases by organisations and employees involved in these 
activities, with flow-on effects estimated via I-O multiplier analysis. Organisations involved in 
the port-related activities of each of the respective ports were surveyed and provided most of 
the data for estimation of direct effects, with I-O tables used to estimate the flow-on effects of 
the respective port industries on other sectors.  
Apart from I-O studies of the regional economic impact of ports, there is a vast literature on 
regional I-O economic impact analysis, both from Australia and overseas, and many of these 
studies adopt an approach similar to that used in the BTE’s studies.  
In the study of Brooks et al. (1999), the spin-off or subsequent effects on the Australian 
national economy of the expenditures of RMIT University and its staff and students is 
estimated via an I-O model. The model developed by Brooks et al. is of the top-down variety 
with the ABS 35 Industry National Input-Output Tables 1996 employed to estimate the overall 
impacts of the expenditures of RMIT University on the national economy. From the analysis it 
is found that the industries in the national economy benefitting the most as a result of the 
spending of RMIT and its staff and students are: 
• paper, printing and publishing 
• electricity, gas and water 
• wholesale trade 
• transport and storage 
• communications services 
• finance and insurance, and 
• property and business services 
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A 1996 study by Elvidge and Temple-Smith examined the economic impact of the University of 
Southern Queensland (USQ) on the Toowoomba economy, with the study using I-O tables for 
the Darling Downs region to estimate the total increases in employment and income in the 
Toowoomba city economy generated by the activities of USQ. Part of this analysis involved 
determining the amount expended by USQ on consumables, repairs and maintenance and 
other services within the region, and calculation of the multiplied effects of this expenditure. In 
the case of official spending by the university, transactions with ‘non-local’ firms were excluded 
and accounts classified according to industry sector of suppliers.  
The study involved estimation of multipliers, including for output, income, and employment, 
that were adapted from regional I-O tables published by the Queensland Government 
Statistician’s Office. A number of adjustments to the original multipliers were made, included 
adjustment of employment multipliers to take into account changes in price levels, with the 
implicit GDP deflator used to adjust the multipliers, and resulting in the estimation of real 
impacts of the initial change in output of individual sectors.  
A number of Australian papers have investigated the regional economic impact of gaming 
machines using I-O methods. Generally, the studies have involved mapping of the patterns of 
transactional flows and measurement of the impact of the gaming industry in dollar terms and 
as multipliers for output, income and employment.  
A paper by Pinge (2001) measures the economic impact of gambling activities on the Bendigo 
economy using an I-O approach. The I-O methodology was selected for the study due to its 
usefulness in mapping patterns of transactional flows and measuring impacts in dollar terms 
and as multipliers for output, income and employment. In modeling the economic impact of 
electronic gaming machines, Pinge states the decision on whether or not to employ a 
previously used regional I-O model was not an option as these models were either too old and 
out of date, the level of aggregation was too course i.e. overaggregated, or previous 
researchers had left behind insufficient data.  
Pinge employs a top-down approach in constructing the regional model of the Bendigo 
economy, beginning with national tables and adjusting these to the Bendigo region via sectoral 
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employment numbers, with output for all sectors adjusted using simple location quotients, 
though it is recognised by Pinge that multipliers derived from such a model would most likely 
overstate impacts.  
Another paper measuring the regional economic impact of gaming machines is that by O’Neil et 
al. (2001) which assesses employment impacts of electronic gaming machines on selected 
rural areas of South Australia by comparing employment created by the industry with 
expenditure lost through the transfer of spending expenditure away from other areas of 
consumption. Reductions in employment in sectors other than gambling is estimated via I-O 
analysis based on likely expenditure patterns assuming no electronic gaming machines. The  
first step in this process is estimation of the value of diverted expenditures, with regional 
diverted expenditures allocated to individual sectors according to the distribution of 1998 
household consumption expenditure, with sectoral diverted expenditures fed into the South 
Australian Centre For Economic Studies’ Riverland I-O tables. 
In conducting their study, O’Neil et al. undertook surveying of gaming machine venues in 
selected provincial cities of South Australia. Direct, indirect, and induced economic effects were 
then estimated using multiplier analysis based on national I-O tables adjusted using a LQ-
adjustment technique to better reflect the structure of the regional economies under study, 
with the adjusted tables providing “better approximates (of) the region’s specific industrial 
structure”10. 
An Australian study measuring the economic impacts of regional reserves is one by Bright and 
Young (1998) prepared for the South Australian Department of Environment, Heritage And 
Aboriginal Affairs where I-O tables for South Australia are used to measure the regional 
economic impact of the Inamincka Regional Reserve, with economic activity measured as 
changes in employment, wage and salary income and value added stemming from activities 
associated with the Reserve.   
A similar paper to that of Bright and Young (1998) is by EconSearch (2001), prepared for the 
South Australian Department of Environment and Heritage in which an 18-sector I-O table for 
South Australia for 1999/00 is used to measure the economic impact of the Lake Frome and 
                                                 
10 O’Neill et al., 2001, p. F.1. 
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Strzelecki Regional Reserves on the South Australian economy over the period 1991 to 2001. 
The study assesses the economic significance of industries utilising the resources of the 
reserves, including oil and gas extraction and petroleum exploration, with the I-O model used 
to estimate the indirect significance (flow-on or multiplier effects) of industries utilising the 
resources of the reserves. 
Felmingham (2002) is another Australian I-O economic impact study which measures the 
contribution of the Circular Head Wood Centre (CHWC) on the Tasmanian economy, in 
particular, on aggregate output, gross state product (GSP), and employment. The Econsearch 1 
I-O model is used and impacts are measured through estimation of I-O multipliers applied to 
changes in final demand for the output of the CHWC.  
Numerous economic impact studies have also been undertaken in the US and elsewhere using 
an I-O approach. Mortensen (2004), for example, measures the economic impacts of 
agricultural production in the state of Arizona. Direct economic impacts spreading from 
agriculture to related agribusiness industries are estimated, as are indirect impacts arising 
when agribusiness firms acquire goods and services from other sectors in the state economy, 
as well as induced impacts caused by the spending of income earned by those employed in 
agribusiness industries. 
Mortensen employs an I-O approach in measuring the economic impacts of agribusiness on the 
Arizona economy. The I-O approach is used because it allows for economic linkages amongst 
sectors to be established by accounting for inter-industry transactions, and by capturing these 
effects is a useful tool for measuring total direct and derived economic impacts associated with 
agricultural production in Arizona.  
A New Jersey study by the Institute For Transportation (1996) measures the regional economic 
impacts of transportation and the land use systems by using a 13 county 515 sector regional I-
O to determine the economic impact of transportation projects on the member counties. The 
economic impacts measured include employment and local tax effects, and gross regional 
product, or value-added.  
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Of economic impact studies, the Institute states “The results of regional economic impact 
assessments can be a powerful tool…..in providing a clear understanding and indication of the 
magnitude of proposed investments and policies…..(and) information on new employment, 
income, and tax revenues generated is more readily understood. In addition…..the results can 
be used to compare the relative benefits of projects”11.  
Lazarus et al. (2001) measure the regional economic and fiscal impacts of the Minnesota pork 
production industry’s purchases on local and state economies and governments. The study 
involves I-O analysis of the direct and indirect economic impacts of swine production on 
employment and value-added income, with impacts measured in four counties and in the state 
of Minnesota as a whole and for the state as a whole, allowing Lazarus et al. to determine 
explore whether differences in local economic structures influence estimated impacts. The I-O 
model employed is a partial-survey, hybrid type, in the sense that for industries other than the 
swine sector existing national data is used rather than original survey, or superior, data. 
Darden and Harris (2000) develop an I-O economic impact model to estimate the economic 
effects resulting from alternatives considered for White Pine County, Nevada, including 
changes in mining production and increases in grazing fees. The economic impact model of 
White Pine County is developed to estimate economic interrelationships between industry 
sectors in the county, with these linkages used to estimate impacts on sectoral income and 
employment resulting from given changes in the White Pine County economy. More 
specifically, the study measures the impact of an economic shock within the County economy 
involving a $US500,000 increase in construction final demand and a decrease in alfalfa output 
by $US1,000,000.  
A Canadian regional I-O economic impact study is that of Cummings et al. (1998), which estimates 
the total economic impacts of agriculture on the Huron County, Ontario economy, including direct, 
indirect, and induced impacts. The authors state the aim of the analysis is “to understand the nature 
and depth of agriculture’s indirect impacts on the County economy…..as a relatively small region”12 
by measuring the extensive linkages between agriculture and the rest of the Huron County 
economy. 
                                                 
11 Institute For Transportation, 1996, p. 17. 
12 Cummings et al., 1998, p. 8. 
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Regarding use of the I-O technique in regional economic impact analysis, Cummings et al. quote a 
number of previous studies that have found the approach useful, including Josling (1996), who 
states that “What makes the I-O model so useful is the comprehensives of the model which 
disaggregates the economy into individual sectors”13, and Lewis et al. (1979), who state that “One 
of the best uses (of regional I-O models) is that they allow the analyst to identify the impacts of 
economic changes or shocks to a system. Essentially, what these models do is measure the 
multiplier effects that result from a change in an economic system. In basic terms, multiplier effects 
are the summation of direct, indirect, and induced impacts of economic activity presented in a single 
number”14. 
The multipliers estimated in the study by Cummings et al. include expenditure and employment 
multipliers that are used to estimate the induced impacts of the agriculture sector on the Huron 
County economy.  
Caskie et al. (1999) estimate the economic impact of bovine spongiform encephalopathy (BSE) 
on the Northern Ireland economy. For the study a regional I-O model, detailing agriculture and 
its ancillary sectors, is used to quantify the effects of a BSE (mad-cow disease) -induced 
reduction in final demand for beef on the economy of Northern Ireland, with long-run regional 
output, income, and employment effects estimated. Input-output analysis is used to capture 
the direct effects on beef farming in Northern Ireland and wider impacts on suppliers of farm 
inputs, food processors, and on non-agricultural sectors.  
Finally, Sanchez-Choliz and Duarte (2000) estimate economic impacts in a Spanish context, 
measuring the effects of newly irrigated areas in the Ebro Valley via aggregated regional I-O tables, 
which are used to analyse long-term impacts on the agricultural sector.  
2.7.3 The Choice of a Region 
According to Isard and Langford (1971), the choice of a region to be studied in I-O analysis is 
dependent on the need to avoid excessive data-collection and processing costs, requiring the 
region chosen not be changed during the course of the study, that an abundance of usable 
secondary data exists for the region, and the region be of such a nature that the resulting I-O 
                                                 
13
 See Josling, L. T., 1996, An Empirical Study of The Interdependence Among Agriculture And Other Sectors of The 
Canadian Economy – An Input-Output Model, Agricultural Economics Research Council of Canada, p. 5. 
14 See Lewis, E., Youmans, R., Goldman, G., and Premer, G., 1979, Economic Multipliers: Can A Rural Community Use 
Them?, Western Rural Development Centre, Corvallis, Orgeon, USA, p. 1. 
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tables can be usefull for the study of a number of problems. In their groundbreaking regional I-
O analysis of the late 1960s Isard and Langford chose to study the Philidelphia metropolitan  
area because “it possessed a number of important characteristics making it ideal for such a 
study, including an abundance of usable secondary data and a homogeneous structure highly 
meaningful for analysis of economic interdependence, with a long and rich tradition as an 
urban area possessing a diversified economic base subject to forces of population spread and 
suburban growth characteristic of (then) current-day metropolitan regions of the United 
States”15. 
Isard and Langford state the factors governing the definition of a region for study include the 
geographic units for which data are available, the set of problems to which the investigator 
wishes to address him/herself, the relevance of particular problems vis-a-vis the general 
planning problem, the existence of other studies, completed or in progress, the scope and 
nature of possible future studies, and the availability of financial resources and skilled research 
personnel. 
And while Isard and Langford’s study related to a large population and highly industrialized 
urbanized area they state that there is a need for studies relating to smaller economic areas, 
such counties and shires where the need for recourse to secondary data sources may be less 
intense as an investigator may be able to obtain necessary data by interview and survey. 
2.8 Methods For Ensuring Accuracy In Hybrid Regional 
Input-Output Analysis 
2.8.1 The Concept of Accuracy 
2.8.1.a Introduction To Model Accuracy 
Accuracy in I-O analysis is generally defined as the degree of exactness of the approximations 
and measurements. There are two types of accuracy, these being A-type, whereby the I-O 
table is considered as being a “true” representation of the economy under study, and B-type, 
whereby the I-O tables properly reflect the realism of the operations of the economy under 
study. 
                                                 
15 Isard And Langford, 1971 p. 3. 
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2.8.1.b A-Type Accuracy – The Accuracy of The Transactions Table 
A-type accuracy refers to the degree to which an input-output table represents the “true table” 
for an economy, and the task that has concerned input-output analysts at both the national 
and regional level is development of techniques producing I-O tables that are close to the “true 
table”. Generally, there are two sources of error that can affect the attainment of the “true 
table”. These are: 
1. Data errors - According to Morgenstern (1963) data errors arise from lack of well 
designed experiments, the hiding of information, lies, inadequate training of observers, 
poor questionnaire design, the difficulty of mass observations, definition and 
classification problems, instrumental error, the passage of time, and error compunding 
processes. In construction of regional tables an analyst frequently faces a lack of 
economic observations drawn on a scientific basis and must resort to data from a 
variety of sources, ranging from secondary data sources to “informed opinion” and 
mechanically produced estimates, all of which contain further unknown sources of error. 
2. Errors from table compilation - Although a consensus may be reached on compilation 
procedures, a number of procedures are in common use and produces different I-O 
tables from the same data set. Generally, tables are non-replicable, and differences 
between tables produced by different procedures can be significant. 
2.8.1.c B-Type Accuracy – Model Accuracy  
B-type accuracy refers to the exactness with which an I-O model reflects the realism of the 
operation of a regional economy. Errors can arise when the model is applied to an economic 
problem whose characteristics are not consistent with the restrictive assumptions of the model. 
These errors are usually due to the failure to observe the limitations of the I-O model in 
empirical applications and by the stretching of the assumptions of the model past reasonable 
limits. 
2.8.1.d Partitive And Holistic Accuracy  
Further to A- and B-type accuracy, there are the issues of partitive and holistic accuracy of I-O 
tables. Partitive accuracy emphasises the accounting interpretation of an I-O table, with the 
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table viewed as a number of separate integral parts (the cells of the table), each of which 
records as faithfully as possible the sum of a large number of intersectoral transactions. This 
interpretation focuses attention on the cells of the table and relies on cell-by-cell accuracy in a 
statistical sense of “exactness”, with the assumption being that if each cell of the table is an 
accurate record of the “true” transaction, the table as a whole will reflect the “true table” with 
a high degree of accuracy. 
On the other hand, holistic accuracy emphasises the accuracy with which the I-O table 
represents the main features of the economy under study in a descriptive sense and preserves 
the importance of these features in an analytical sense, rather than relying on accuracy in each 
cell of the table. A holisically accurate I-O table is one that emphasises the main features of 
the economy in terms of size and structure, with analytically-less-important features treated as 
background. And while partitive accuracy ensures a table will be holistically accurate, holistic 
accuracy is not necessarily accompanied by a high degree of partitive accuracy, particularly 
with respect to the less significant elements of the table. 
However, doubt exists on the ability of analysts to achieve partitive accuracy in I-O analysis, 
with even the most respectable methods of regional tables construction, namely scientifically 
controlled survey techniques, resulting in tables that are some distance from the true table. As 
such, with regional tables it is often difficult to specify the magnitude or direction of errors or 
departures from the true table. 
Generally, it is accepted that partitive accuracy in regional input-output table construction is 
not an achievable goal. And while partitive accuracy is possible in some parts of an I-O table, it 
is unrealistic as a general approach in regional input-output table construction as it is very 
expensive to achieve and represents an unjustifiable commitment of research resources. 
Consequently, holistic accuracy is the more appropriate goal to regional input-output analysis, 
with the accuracy of the table to be judged on its ability to represent the general size and 
structure of an economy, and with the accuracy of the table as a whole being greater than the 
accuracy of its components. And while this does not mean attention to individual cells of the 
table is not warranted, it does imply that attention should be directed primarily to the most 
significant cells of the table. 
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2.8.2 More On The Survey Versus Non-Survey Debate 
In terms of accuracy, some important implications are evident for non-survey regional tables 
produced from national tables.  The first is that non-survey tables should primarily be judged 
on their ability to represent the economic structure of a region in a holistic sense. If the simple 
methods of non-survey model construction can produce holistically accurate regional tables, 
the analytical value of these tables would not be so doubtful. Also, many of the tests of 
accuracy of non-survey tables are tests of partitive accuracy involving comparison between  
tables of unknown partitive accuracy, with the implication being that the survey-based table is 
error-free in a partitive sense. This a claim few analysts would make. However, if holistic 
accuracy is the main concern, measuring the difference between non-survey and survey tables 
is appropriate as a comparison of two tables, one of which is holistically accurate in the opinion 
of the compiler. Another appropriate approach would be comparison of the size and ranking of 
multipliers derived from the two tables. 
It has been found, for example, by Jensen and West (1980), that more than fifty per cent of 
the smaller coefficients of an I-O table can be removed (i.e. set equal to zero) before a ten per 
cent error appears in input-output multipliers, meaning most of the smaller coefficients of a 
table can safely be ignored. Consequently, effort devoted to ensuring partitive accuracy in 
these coefficients, once it has been established that they are small, is unjustified. Therefore,  
hybrid tables, which rely on mechanically-produced smaller coefficients with less operational 
significance but where larger coefficients are produced with survey-based or other similar 
techniques, could achieve the same degree of operational accuracy as survey-based tables with  
improved cost-effectiveness. And as holistic accuracy implies the presence of some partitive 
error, this interpretation is more tolerant of B-type errors arising from violation of model 
assumptions.  
2.8.3 Criteria For Holistic Accuracy  
regardless of the interpretation of accuracy accepted by an I-O analyst, tests of accuracy 
against objective standards is important. In this regard there are three possible approaches. 
One involves the professional judgement of the analyst, as the responsibility for the accuracy 
  
  
59 
of a table lies in the integrity, competence, and professional standards of the analyst. However, 
professional judgement cannot carry this burden alone. 
Secondly, if an analyst has observed professional standards in compiling a table, he/she will 
have consulted all relevant sources of data and other information, which will have been 
incorporated into the I-O table, meaning no remaining information exists that could be used as 
an accuracy standard for the table.  
The third approach involves assessment of the accuracy of the operational results of the table 
in a real world setting. For example, the table could be applied to forecasting known quantities, 
such as sector output levels, that have been previously observed and recorded in reliable 
“hard” data rather than via statistical estimates. However, new sources of error may be 
introduced through the failure of the real world to conform to the ceteris paribus assumptions 
necessary for such an assessment. 
A recurring obstacle to accuracy, however, is the failure of the profession to agree on 
acceptable levels of accuracy in the use of I-O models, meaning objective definitions of 
accuracy have not been achieved.  
2.8.4 Holistic Accuracy And Identification of Key Sectors 
According to the likes of Jensen and West (1980), West (1981), and Hewings and Romanos 
(1981), the key to ensuring accuracy with hybrid regional I-O tables is identification of the key 
cells of the transactions matrix that should be targeted for “superior-data” collection, i.e. the 
cells for which bottom-up-style original survey I-O data should be collected, as these cells are 
most critical for accuracy. However, in reality a great deal of time, effort, and resources must 
be expended in order to obtain such data, so the question arises of whether the return, in 
terms of increased accuracy, justifies the effort. 
Alternatively, the likes of Lahr and Dietzenbacher (2001) argue that it is better to target 
specific sectors for such data collection, which involves identifying and surveying the most 
important sectors in the local economy, i.e. those sectors with the strongest inter-industry 
linkages. Lahr and Dietzenbacher state that an “important sector” is one for which superior-
data will significantly improve the accuracy of the non-survey or hybrid I-O model, and that 
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these are local sectors that use technology very different from that represented in the non-
survey model, i.e. the technology incorporated into the larger-area table, and/or have strong 
inter-industry linkages in the local economy. According to Lahr and Dietzenbacher it is these 
two differences that account for most of the differences between I-O coefficients matrices for a 
nation and for a smeller region. 
Generally, the assumption in I-O literature is that technology adopted in a nation is spatially 
invariant, meaning there are no great differences in the types and levels of production 
technologies across a nation. However, sectoral intermediate input usage is much more varied 
on a region-by-region basis, mainly due to differences in regional sectoral import propensities. 
Consequently, the general approach to improving the accuracy of hybrid regional I-O tables is  
identification of the important sectors of a regional economy by identifying the sectors likely to 
induce the largest changes in total linkages when survey data replaces non-survey data. In 
general, there is a strong direct relationship between the proportion of intermediate inputs 
used by a sector in producing its outputs and the potential of the sector to generate errors in I-
O multipliers. 
In their 2001 paper, Lahr and Dietzenbacher employ empirical testing to rank sectors by 
differences between survey-based and non-survey models and set out a strategy for improving 
accuracy in building hybrid regional I-O tables as follows: 
• Step 1: Preparation of initial non-survey regional direct requirements, i.e. developing a 
direct requirements coefficients table by selecting a base table, such as the national 
table, and then adjusting it to better match the industrial structure of the regional 
economy via application of an adjustment technique, such as the  location-quotients 
adjustment technique; 
• Step 2: Identification of sectors of the local economy for superior-data collection. Lahr 
and Dietzenbacher state that, generally, the sectors of a regional economy that should 
be given priority for superior-data collection in order to improve the accuracy of the 
hybrid model are the household-labour sector, the resource-production sectors, such as 
agriculture, forestry, fishing, and mining, and any sectors that are to be combined into 
a highly aggregated sector in the regional model. 
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• Step 3: Identification of individual cells for superior-data collection. Several pieces of 
information for the targeted sectors should be sought, including intermediate inputs and 
total output as a proportion of total regional output and regional labour income. Also, 
Lahr and Dietzenbacher state large cells are the most critical for model accuracy, so 
those on the diagonal of the processing matrix should also be targeted for superior-data 
collection. Also critical for model accuracy is accuracy in the collection of data from the 
household-labour sector.   
• Step 4: Insertion of superior-data into the appropriate cells and columns of the 
processing quadrant of the regional I-O table. 
• Step 5: Bi-proportional regionalisation should be undertaken whereby estimated 
intermediate margin totals are brought to within “reasonable” measures of tolerance, 
which can be found by comparing row and column totals of superior-data rows and 
columns with survey data. 
The matrix thus generated can then be used in regional economic impact analysis, and Lahr 
and Dietzenbacher state the approach set out in their paper drastically improves the partitive 
and holistic accuracy of hybrid tables, especially if superior-data is colleceted from the 
household-labour, resource production, and highly aggregated sectors.   
2.9 Conclusion 
The purpose of this chapter has been to explain the basic theories, frameworks, and techniques 
of I-O analysis, including regional analysis, in order to provide an understanding of the 
methods applied in the latter sections of the thesis, the aims of which are to undertake an 
economic impact assessment via the use of I-O analysis, to map the industrial structure and 
composition of the Buloke Shire economy, and to assess the accuracy of the naïve top-down 
approach to I-O analysis vis-à-vis the hybrid approach. 
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Chapter 3 - Buloke Shire Descriptive Statistics 
3.1 Introduction 
3.1.1 Understanding The Nature of The Economy  
This thesis aims to model the economic impact of the Birchip Cropping Group on the Buloke Shire 
economy, to map the industrial structure of the Shire, and to assess the accuracy of the results of a 
naïve top-down I-O regional economic impact analysis vis-à-vis those of a hybrid approach. 
Regional I-O economic impact modeling is undertaken to measure the effects of the BCG’s activities 
on the Shire economy in terms of output, income, and employment, as well as to map the industrial 
structure of the Shire in order to identify those sectors having strongest inter-industry linkages and 
in which the expenditures of the BCG have the largest impacts.  
However, before any modeling and impact analysis is undertaken it is important to have an 
understanding of the nature of the economy being studied and it’s features. Data relating to 
important aspects of the Buloke Shire economy is presented in this chapter, outlining the economy’s 
basic operations and performance over time, and placing these in context via comparison with other 
areas. And while not all the data presented in this chapter is utilised in constructing the I-O models 
of later chapters, it is still important in painting a picture of the nature of the Buloke Shire economy. 
3.1.2 The Choice of a Region  
In Chapter 2 it was stated that the choice of a region to be studied in I-O analysis is dependent 
upon the need to avoid excessive data-collection and processing costs. This requires the 
existence of an abundance of usable secondary data for the region under study and the region 
be of such a nature that the resulting I-O tables can be useful for the study of a number of 
problems. There are a number of factors governing the definition of the region for study in I-O 
analysis including, in part, the set of problems to which the investigator wishes to address 
him/herself, the existence of other similar studies, completed or in progress, the scope and 
nature of possible future studies, and the availability of financial resources and skilled research 
personnel.  
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The Shire of Buloke was chosen as the region for study for this thesis, in part, because there 
does exist an abundance of secondary data available describing the economic conditions within 
the Shire over an extended period of time. That the area being studied is a Shire means 
numerous statistics are published describing economic activities exclusive to the area, leaving 
little need to extract data from studies encompassing larger areas. Sources of secondary data 
for the Shire include the Australian Bureau of Statistics, the Victorian State Government, and 
the local Shire council.  
Buloke Shire was also chosen as so the results of the analyses could be used to answer a 
number of questions. Firstly, the BCG was keen for an economic impact analysis-type study to 
be undertaken in order to quantify the impact of its operations on the Shire. Also, modeling of 
the Shire’s industrial structure and inter-sectoral linkages is an aim, as is comparison of the 
results of alternative approaches to I-O economic impact analysis applied in a small regional 
setting. Additonally, it is hoped that organisations in the Shire, such as the BCG and Shire 
council, can use the results of the analysis to publicise the benefits of investment in the area in 
a more precise manner than previously possible.  
3.1.3 The Scope of The Chapter 
This chapter describes the general economic conditions of Buloke Shire, with much of the data 
sourced from the ABS’s Census of Population and Housing (the Census), as well as from other 
ABS publications. And while the thesis focuses on constructing  I-O economic tables for the 
2003-04 financial year, data is presented for the period 1991 to 2004. The reason for this is 
that at the time of the study the best source of useful information for Buloke Shire, the 
Census, was last conducted in 2001, and previously in 1996 and 1991, and analysis of this 
data over an extended period illustrates trends in the Shire economy over time.   
Generally, data is presented to provide a picture of the nature and health of the Buloke  
economy. Information presented includes Shire population, aggregate and sectoral production 
and output, aggregate and sectoral employment, income and its sources and distribution, and 
property prices and housing costs, with similar data presented for surrounding areas and for 
Melbourne and Victoria as a whole to allow for comparison.  
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3.2 Population of The Shire  
Table 3.1, below, presents the estimated resident population of Buloke Shire, as well as surrounding 
areas and the state of Victoria as at 1991, 2001, and 2004. As can be seen, from a figure of 8,847 
persons in 1991, the population of Buloke Shire decreased by 1,866 persons by 2001, to 6,981, a 
fall of 22 per cent. 
                              Table 3.1: Estimated Resident Population, Selected Areas                                            
  1991 2001 2004 
Buloke (LGA) 8,84716 6,98117 7,05818 
Gannawarra (LGA) 13,03519 11,39420 11,8379 
Mildura (LGA) 44,58921 48,38622 51,2639 
Swan Hill (LGA) 21,48423 20,71024 21,4619 
Victoria 4,244,22125 4,644,95026 4,962,97027 
   
However, the Shire’s population rose by 77 persons to 7,058 by 2004, an increase of 1.10 per cent 
from 2001. Overall, between 1991 and 2004 the population of the Shire fell by 1,789 persons, 
representing a 20.22 per cent decrease. Comparing the population of Buloke Shire with surrounding 
shires, a similar story unfolds for both Gannawarra and Swan Hill. In Gannawarra population fell 
from 13,035 in 1991 to 11,394 in 2001, a fall of 1,641 persons, or 12.58 per cent, before rising by 
443 persons to 11,387 by 2004, a rise of 3.88 per cent. In the case of Swan Hill Shire, in 1991 the 
population stood at 21,484 persons, fell to 20,710 persons by 2001, a fall of 774 persons, or 3.60 
per cent, while by 2004 Swan Hill Shire’s population had risen by 751 persons, or 3.62 per cent, to 
21,461. However, in much larger Mildura the 1991 population stood at 44,589, and by 2001 had 
grown by 3,797 persons, or 8.51 per cent, to 48,386, with this growth continuing up to 2004, by 
which time the Shire’s population had grown by a further 5.94 per cent to 51,263 persons, an 
additional 2,877 persons compared to 2001.  
                                                 
16
 ABS 1991, Census of Population and Housing Basic Community Profile - Buloke (S) (LGA 21270), Cat. No. 1991.0, Table 
B01, Selected Characteristics, Persons. 
17 ABS 2001, Census of Population and Housing Basic Community Profile - Buloke (S) (LGA 21270), Cat. No. 2001.0, Table 
B01, Selected Characteristics, Persons. 
18 ABS 2003-04, Regional Population Growth Australia and New Zealand, Cat. No. 3218.0, Table 2, Estimated Resident 
Population, Local Government Areas, Victoria. 
19 ABS 1991, Gannawarra (S) (LGA 22250), loc. cit. 
20 ABS 2001, Gannawarra (S) (LGA 22250), loc. cit. 
21 ABS 1991, Mildura (RC) (LGA 24780), loc. cit.  
22 ABS 2001, Mildura (RC) (LGA 24780), loc. cit. 
23 ABS 1991, Swan Hill (RC) (LGA 26610), loc. cit. 
24 ABS 2001, Swan Hill (RC) (LGA 26610), loc. cit. 
25 ABS 1991, Census Community Profile Series: Victoria, accessed at abs.gov.au on 30/01/07. 
26ABS 2001, Census Community Profile Series: Victoria, accessed at abs.gov.au on 30/01/07.  
27 ABS 2004, Population By Age And Sex Victoria, Cat. No. 3235.2.55.001 
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To further put the population trends experienced in Buloke Shire over the period 1991 to 2004 
in context, the 1991 the population of the state of Victoria stood at 4,244,221 persons, 
increasing to 4,644,950 by 2001, a rise of 400,729 persons, or 9.44 per cent, while from 2001 
to 2004 the state’s population grew by a further 318,020 persons or 6.84 per cent to 
4,962,970 persons. Overall, between 1991 and 2004 the population of Victoria grew by 
718,749 persons, or 16.93 per cent. Thus, the overall downward population trend in Buloke 
Shire over the period 1991 to 2004 is not reflected in the trend for Victoria, where there has 
been significant growth over the same period.    
3.3 Shire Employment And Production  
Table 3.2, below, contains employment and production data for Buloke Shire in aggregate and 
sectorally as at August 2001. The total employment figures and proportions are sourced from 
the ABS’s 2001 Census, while the gross shire product (GShP) figures are based on the 
methodology of Martin et al. (2003), whereby Shire total labour-force is expressed as a 
percentage of the total labour force for the State of Victoria, and using Victoria’s gross state 
product as a basis and the relative total labour force percentage, total production of the Shire 
in 2001 is estimated. In turn, sectoral output is estimated based on the GShP figure and 
individual sectoral employment relative to total Shire employment. 
As can be seen from Table 3.2, total employment in the Shire as at August 2001 was 3,143 
persons, while GShP was estimated to be just over $218.83 million. Sectorally, Agriculture, 
Forestry and Fishing was by far most important to the Shire economy, accounting for 1,202 of 
the Shire’s 3,143 jobs, representing 38.24 per cent of Shire employment, and just over $83.69 
million of the Shire’s total estimated production of $218.83 million. Other important sectors in 
the economy include Retail Trade, which employed 345 persons as at August 2001, 
representing 10.98 per cent of Shire employment, and contributing just over $24 million to 
Shire production, Health and Community Services, which employed 9.67 per cent of the Shire’s 
workforce, equivalent to 304 persons, and contributing just over $21.1 million to Shire 
production, and Education, which employed 7.45 per cent of the Shire’s workforce, equivalent 
to 234 persons, and contributing just under $16.3 million to Shire production.   
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Table 3.2: Employment And Production By Industry Sector, August 2001 
 
Total 
Employment28 
Proportion of 
Shire 
Employment 
GShP By 
Industry 
Agriculture, Forestry and Fishing 1,202 38.24% $83,692,242.57 
Mining 9 0.29% $626,647.41 
Manufacturing 149 4.74% $10,374,495.96 
Electricity, Gas and Water Supply 33 1.05% $2,297,707.16 
Construction 157 5.00% $10,931,515.88 
Wholesale Trade 132 4.20% $9,190,828.64 
Retail Trade 345 10.98% $24,021,483.93 
Accommodation, Cafes and Restaurants 78 2.48% $5,430,944.19 
Transport and Storage 123 3.91% $8,564,181.23 
Communication Services 22 0.70% $1,531,804.77 
Finance and Insurance 34 1.08% $2,367,334.65 
Property and Business Services 95 3.02% $6,614,611.52 
Government Administration and Defence 99 3.15% $6,893,121.48 
Education 234 7.45% $16,292,832.58 
Health and Community Services 304 9.67% $21,166,756.86 
Cultural and Recreational Services 10 0.32% $696,274.90 
Personal and Other Services 55 1.75% $3,829,511.93 
Non-classifiable economic units 9 0.29% $626,647.41 
Not stated 53 1.69% $3,690,256.95 
Total 3,143 100.00% $218,839,200.00 
The importance of the agricultural sector to the Shire economy and community is also highlighted 
by comparison of the perecntage of the Shire’s working population employed in the Agriculture, 
Forestry and Fishing sector as compared to the proportion of Victoria’s working population employed 
in the sector. Examination of Table 3.3, below, shows the percentage of Buloke Shire’s workforce 
employed in Agriculture, Forestry and Fishing as at August 2001 stood at 38.20 per cent, 
significantly higher than the equivalent industry employment figure for the state of Victoria at the 
time of 3.49 per cent.  
Table 3.3: Employment In Agriculture,  
Forestry And Fishing, Buloke Shire And Victoria,  
August 2001 
 Percentage of 
Population Employed 
In Agriculture, 
Forestry & Fishing  
Buloke Shire 38.2029 
Victoria 3.4930 
 
                                                 
28 ABS, 2001, Census of Population And Housing, Basic Community Profile, Buloke (S) (LGA 21270), Table B26: Industry By 
Age By Sex, Employed Persons, (excluding overseas visitors). 
29 ABS 2006 Census of Population And Housing, Time Series Profile, Buloke Shire, Table T25 Industry of Employment (a) By 
Sex For Time Series 
30 ABS 2006 Census of Population And Housing, Time Series Profile, Victoria, Table T25 Industry of Employment (a) By Sex 
For Time series 
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3.4 Shire Labour Force  
3.4.1 Buloke Shire Labour Force 
Tables 3.4, below, presents data on the civilian labour force of Buloke Shire as at June 2001. 
The table shows that the full-time employed labour force of the Shire at the time was 2,104 
persons, with a further 935 persons classified as employed part-time. Total employment in the 
Shire at June 2001 stood at 3,149 persons (including 110 persons who were employed but had 
not stated whether they were employed full-time or part-time), with the Shires’s total labour 
force at the time being 3,258 persons. The number of unemployed persons in the Shire at the 
time was 109, giving an unemployment rate of 3.3 per cent, which compares favourably to 
unemployment rates in the neighbouring shires of Gannawarra, Mildura, and Swan Hill of 4.2 
per cent31, 6.6 per cent32, and 5.3 per cent33, respectively, while for Victoria at the time the 
unemployment rate stood at 6.8 per cent34.  
           Table 3.4: Civilian Labour Force, Buloke Shire, June 200135 
 Employed     
Full-
Time 
(‘000) 
Part-Time 
 (‘000) 
Total 
(‘000) 
Unemployed 
(‘000) 
Labour 
Force 
(‘000) 
Unemployment 
Rate 
(%) 
2,104 935 3,149*a 109 3,258 3.30 
     *a Total includes 110 persons classified as ‘Not Stated’ i.e. employed respondents   
              who did not state their hours worked 
 
3.4.2 Comparative Sectoral Employment  
Table 3.5, below, presents data on industry of occupation of workers in Buloke Shire and for 
the state of Victoria as at August 2001. As discussed in regards to Table 3.2, above, the most 
noteworthy feature of Table 3.5 is the relatively high percentage of Buloke’s workforce 
employed in Agriculture, Forestry and Fishing, at 38.33 per cent, compared to an equivalent 
figure of for the state of Victoria of 3.48 per cent, which is not suprising given Buloke is a 
farming community with grain production dominating the output of the Shire. Also of note is 
the relatively small percentage of the Shire’s workforce employed in Manufacturing, at 5.05 per 
cent, compared to 15.28 per cent for the state as a whole, and the relatively small proportion  
                                                 
31 ABS 2001, Census of Population and Housing Basic Community Profile - Gannawarra (S) (LGA 22250), Cat. No. 2001.0, 
Table B22, Selected Characteristics, Persons (excluding overseas visitors). 
32 ABS 2001, Mildura (RC) (LGA 24780), loc. cit.  
33 ibid., Swan Hill (RC) (LGA 26610), loc. cit. 
34 ibid., Victoria (State 2), loc. cit. 
35 ABS 2001, Census of Population and Housing Basic Community Profile – Buloke (S) North (SLA 230101271) And South 
(SLA 230101272), Cat. No. 2001.0, Table B22, Selected Characteristics, Persons (excluding overseas visitors). 
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      Table 3.5: Industry of Occupation, Buloke Shire And Victoria, August 2001 
 Buloke 
Shire36 
 
Victoria37 
Industry Persons   % % 
Agriculture, Forestry & Fishing 
      
1,204         
 
38.33 3.48 
Mining 9           0.28 0.21 
Manufacturing 159           5.06 15.28 
Electricity, Gas & Water Supply 31           0.98 0.62 
Construction 157           4.99 6.55 
Wholesale Trade 129            4.10 5.56 
Retail Trade 346       11.01 14.76 
Accommodation, Cafes & Restaurants 86            2.73 4.33 
Transport & Storage 122           3.88 3.79 
Communication Services 24           0.76 2.00 
Finance & Insurance 22           0.70 3.93 
Property & Business Services 91        2.89 11.38 
Government Administration & Defence 101           3.21 2.98 
Education 232           7.38 7.08 
Health & Community Sevices 302           9.61 9.71 
Cultural & Recreational Services 10            0.31 2.55 
Personal & Other Services 50  1.59 3.33 
Non-Classifiable/Not Stated 66            2.10 2.36 
Total 3,141         100.00 100.00 
of the Shire’s workforce employed in the Communication Services industry, 0.76 per cent, 
compared to 2.00 per cent for Victoria, the Finance and Insurance industry, 0.70 per cent, 
compared to 3.93 per cent for Victoria, and especially in the Property and Business Services 
industry, 2.89 per cent, compared to 11.38 per cent for Victoria. Again, these figures highlight 
the fact the farming sector is the most dominant in the Shire by a significant margin and that 
the industrial structure of the Shire is quite different to the state overall.  
3.5 Shire Income 
3.5.1 Wage And Salary Income 
Tables 3.6, 3.7, and 3.8, below, present income data for Buloke Shire. Table 3.6 contains 
average annual wage and salary income data for Buloke Shire for 2000-01, and shows the 
number of wage and salary earners in the Shire at the time to be 1,951, representing 27.94 
per cent of the Shire’s population of 6,981. This compares to an equivalent figure for Victoria of 
approximately 44.8238 per cent at the same time, and shows that a much higher proportion of 
the State’s population was employed as wage and salary earners than in Buloke. Wage and 
salary earners in the Shire collectively earned wage and salary income of $50.3 million in 
2001, with average annual wage and salary income earned per wage and salary earner being 
$25,783.  
                                                 
36 ABS 2001, Census of Population and Housing Expanded Community Profile - Buloke (S) (LGA 21270), Cat. No. 2005.0, 
Table X19 Industry By Sex, Employed Persons (excluding overseas visitors).  
37 Ibid., Victoria (State 2), loc. cit. 
38 ABS 2001, Census Community Profile Series: Victoria, accessed at abs.gov.au on 30/01/07. 
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         Table 3.6: Wage And Salary Income,  
             Buloke Shire, 2000-0139 
Wage And 
Salary 
Earners 
(No.) 
Wage And 
Salary 
Income 
($m) 
Average Wage 
And Salary 
Income 
           ($) 
1,951 50.3 25,783 
 
Comparing average annual wage and salary income in Buloke with other areas of Victoria, 
Table 3.7 lists the five local government areas (LGAs) of Victoria with the lowest average 
annual wage and salary incomes, and Buloke Shire, with average annual wage and salary 
income of $25,783, ranks second lowest, above only Swan Hill. 
Table 3.7: 
Lowest Average Wage And Salary  
Income, Victoria, 2000-0140 
LGA  ($) 
Swan Hill 
Buloke 
Gannawarra 
Loddon 
West Wimmerra 
25,556 
25,783 
25,933 
26,351 
26,420 
Table 3.8 also contains comparative income data reflecting the relatively low income levels of 
Buloke Shire. From the table it can be seen that, based on 1998-99 ABS data, the mean taxable 
income of individuals in Buloke Shire was $24,767. This compares to equivalent figures for other 
areas within the Mallee region (the general region in which Buloke Shire is situated) of $26,531 for 
Gannawarra, $27,900 for Mildura, and $26,720 for Swan Hill, while for Melbourne (Greater 
Metropolitan Area) mean taxable income at the time stood at $36,146, and for the whole of Victoria 
at $34,578.  
Table 3.8: Mean Taxable Income 1998-99:  
Buloke Shire And Selected Other Areas41 
 Mean Taxable 
Income  
1998-99 
 $ 
Buloke Shire 24,767 
Gannawarra 26,531 
Mildura 27,900 
Swan Hill 26,720 
Greater Melbourne 36,146 
Victoria 34,578 
         
                                                 
39 ABS 2001, Regional Wage And Salary Earner Statistics - Victoria, Cat. No. 5673.0.55.001, Wage And Salary Earners, 
LGAs, 1999-2000  
and 2000-01. 
40 ABS 2001, Regional Wage And Salary Earner  Statistics - Victoria, Cat. No. 5673.0.55.001, Wage And Salary Earners, 
LGAs, 1999-2000 and 2000-01. 
41 ABS 2002, Regional Statistics Victoria, Table 3.1: Mean Taxable Income And centrelink Benefit, By Local Government 
Area, 1998-99 
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3.5.2 Household Weekly Income 
Table 3.9, below, presents data on sources of household weekly income for both Buloke Shire 
and Victoria for the financial year 2000-01. Data such as this can be used to gauge the extent 
to which residents of an area are able to generate income through their own work and the 
extent to which they are dependent on welfare payments. Table 3.9 shows the average weekly 
income earned per household in Buloke in 2000-01 was $929.44, of which $374.23, or 40.26 
per cent, was earned through wages and salaries, $310.04, or 33.35 per cent, was earned 
through own unincorporated businesses, $101.75, or 10.94 per cent, was earned through 
investments, $15.70, or 1.68 per cent, was earned through superannuation and annuities, and 
$2.04, or 0.21 per cent, was earned through other (non-government cash-benefit) sources, 
meaning the average household in the Shire earned 86.44 per cent of its income from non-
welfare sources. The income earned on average by Buloke households from government cash 
benefit sources i.e. welfare payments, in 2000-01 was $125.65, equivalent to 13.51 per cent of 
total household income.  
        Table 3.9: Sources of Household Weekly Income, Buloke Shire And Victoria, 2000-01 
 
Weekly Per 
Household 
(Average)  
 
 
 
Buloke 
Shire42  Victoria43  
 ($) (%) ($) (%) 
Wage & Salary 374.23 40.26 778.95 71.18 
Own Unincorporated Business 310.04 33.35 66.70 6.09 
Investment 101.75 10.94 100.47 9.18 
Superannuation & Annuity 15.70 1.68 26.51 2.42 
Government Cash Benefit 125.65 13.51 113.96 10.41 
Other Income 2.04 0.21 7.63 0.70 
Total Income From All Sources 929.44 100.00 1,094.22 100.00 
     
Comparatively, for Victoria as a whole, average weekly household income for 2000-01 was 
$1,094.22, of which a much higher proportion, 71.18 per cent, was earned through wages and 
salaries, a lower proportion, 6.09 per cent, was earned through own unincorporated 
businesses, a similar proportion, 9.18 per cent, was earned through investments, and slightly 
higher proportions, 2.42 per cent and 0.70 per cent, respectively, were earned through 
superannuation and annuities, and other income. In Victoria in 2000-01 the proportion of total 
                                                 
42ABS 2001, Information Paper Experimental Estimates of Personal Income For Small Areas Taxation And Income Support 
Data 1995-96 to 2000-01, Cat. No. 6524.0, Table A1.2 Source of Personal Income, Local Government Areas,Victoria, 2000-
01.  
43 ABS 2001, Regional Wage And Salary Earner Statistics - Victoria, Cat. No. 5673.0.55.001, Wage And Salary Earners,  
LGAs, 1999-2000 and 2000-01. 
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average weekly household income earned from non-government sources was 89.57 per cent, 
only slightly higher than the figure for Buloke Shire of 86.44 per cent, while at the same time 
average total weekly income earned from government cash-benefits by Victorian households 
was $113.96, representing 10.41 per cent of average weekly household income, compared to 
an equivalent figure of 13.51 per cent for Buloke Shire. Consequently, it can be said that the 
residents of Buloke Shire are not overly dependent on welfare income when compared to the 
state overall, and in comparison to the state as a whole a relatively high proportion of the 
Shire’s households earn their income through own unincorporated businesses, which is not 
surprising given the relatively large number of Shire farming households which are regarded as 
own unincorporated enterprises.  
That average total weekly income earned through government cash benefits is higher in Buloke 
Shire than in the state as a whole is most likely reflective of the fact that the estimated median 
age of the Shire’s population is higher than for the state as a whole, at 42.5 years compared to 
35 years for Victoria, meaning a higher percentage of the Shire’s population is of pension age.     
In terms of the equality of income distribution within Buloke Shire, Table 3.10, below, presents 
data on income distribution within the Shire, as well as for the Mallee Statistical Division, 
within which Buloke Shire is situated, Regional Victoria, and the state as a whole. 
Table 3.10: Household Gross Weekly Income Distribution: 
       Buloke Shire, Mallee, Regional Victoria, And Victoria, 2001 
 
Number of Households Per 
Income Quartile 
Percentage of Households 
Per Income Quartile 
Buloke 
Shire44 
1st Quartile - 953  
                         2nd Quartile - 793  
     3rd Quartile - 498  
     4th Quartile - 272 
Total - 2,806  
1st Quartile –  33.96 
2nd Quartile –  28.26 
3rd Quartile –  17.74 
4th Quartile –   9.69 
Mallee45 1
st Quartile –  9,148  
2nd Quartile – 8,519 
3rd Quartile –  6,621 
4th Quartile –  3,943    
Total –         31,996          
1st Quartile –  28.59  
2nd Quartile – 26.62 
3rd Quartile –  20.69 
4th Quartile –  12.32 
Regional46 
Victoria 
                 1st Quartile – 131, 730   
                 2nd Quartile – 120,340  
                   3rd Quartile – 98,299  
4th Quartile – 66,572  
Total – 471,313 
1st Quartile –   27.94  
2nd Quartile –  25.53 
3rd Quartile –  20.85  
4th Quartile –  14.12 
Victoria47 1
st Quartile – 353,228  
2nd Quartile – 362,457  
3rd Quartile – 376,776  
4th Quartile – 382,332 
Total – 1,667,687  
1st Quartile – 21.18   
2nd Quartile – 21.73  
3rd Quartile – 22.59   
4th Quartile – 22.92  
                                                 
44 Victorian Department of Sustainability And Environment (DSE) homepage, Know Your Area, Buloke Shire Local 
Government Area, Household Income – Gross Weekly Income, downloaded 04/06/08 
45 Victorian DSE homepage, Know Your Area, Mallee Statistical Division, Household Income – Gross Weekly Income, 
downloaded 04/06/08 
46
 Victorian DSE homepage, Know Your Area, Regional Victoria Area of State, Household Income – Gross Weekly Income, 
downloaded 04/06/08 
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As can be seen from Table 3.10, in terms of household gross weekly income by income 
quartile, based on the data from 2001 the distribution of income in Buloke Shire is more 
uneven than for the selected other areas. For instance, 33.96 per cent of Buloke Shire 
household fall within the first (lowest) household gross weekly income quartile, compared to 
equivalent figures of 28.59 per cent, 27.94 per cent, and 21.18 per cent for the Mallee, 
Regional Victoria, and Victoria, respectively. Similarly, a higher percentage of Buloke’s 
households fall within the second income quartile, at 28.26 per cent, compared to equivalent 
percentages for the Mallee, Regional Victoria, and Victoria of 26.62 per cent, 25.53 per cent, 
and 21.73 per cent, respectively. At the same time, lower percentages of Buloke’s households 
fall within the higher income quartiles compared to the selected other areas, indicating 
household gross weekly income is more unequally distributed in the Shire than in the selected 
other areas.    
3.6 Shire Housing  
3.6.1 Property Prices 
Tables 3.11 through to 3.15, below, contain data related to housing costs in Buloke Shire. 
Table 3.11 shows property prices for selected areas, including Buloke Shire, for properties sold 
in 2000  
             Table 3.11: Property Prices, Selected Areas, 2000a 
 Buloke (LGA)48 
($) 
Gannawarra 
(LGA)33 
($) 
Mildura 
(LGA) 33 
($) 
Swan Hill 
(LGA) 33 
($) 
Inner 
Melbourne49 
($) 
Median House 48,000 74,000 113,000 92,000 290,000 
Median Unit/Apartment 34,000 75,000 91,000 105,000 227,000 
Median Vacant House Block 14,000 21,000 40,000 43,000 82,000 
    a For properties sold only 
As can be seen from Table 3.11, median house, unit/apartment, and vacant house block prices 
were significantly lower in Buloke Shire than in the selected other areas in 2000. In terms of 
median house prices, the figure for Buloke Shire in 2000 was $48,000, compared to $74,000 
for Gannawarra Shire, $113,000 for Mildura Shire, $92,000 for Swan Hill Shire, and $290,000 
for inner-Melbourne. For units and apartments the situation is similar, with the median price of 
a unit or apartment sold in 2000 in Buloke being $34,000, compared to much higher figures for 
                                                                                                                                                                           
47 Victorian DSE homepage, Know Your Area, Victoria State, Household Income – Gross Weekly Income, downloaded 
04/06/08 
48 ABS, Victorian Year Book, Cat. No. 1301.2, Table 17.5 Mallee Statistical Division, Selected Characteristics. 
49 ibid., Table 17.11 Inner Melbourne and Southern Melbourne Statistical Subdivisions, Selected Characteristics 
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the other areas, ranging from $75,000 in Gannawarra Shire to $227,000 in inner-Melbourne. 
The median price realised for a vacant house block in 2000 in Buloke was $14,000, again lower 
than the equivalent figure in all the other comparison areas, from $21,000 in Gannawarra to 
$82,000 for inner Melbourne.   
3.6.2 Average Weekly Rent Costs 
Table 3.12 presents estimated average weekly rent payment figures for Buloke Shire using 
data sourced from the ABS’s 2001 Census. The estimated average weekly rent figure for 
Buloke as at August 2001 was $81.83. As a comparison, Table 3.13 presents figures for 
estimated average weekly rent payments for the the state of Victoria as at August 2001. As 
can be seen, the estimated average weekly rental payment in Victoria at the time was 
$177.03.  
3.6.3 Average Monthly Mortgage Costs 
Tables 3.14 and 3.15 present data on estimated mortgage costs for both Buloke Shire and 
Victoria, respectively. Table 3.14 presents estimates of average monthly housing loan 
repayments in Buloke Shire as at August 2001, with the average monthly housing loan 
repayment at the time estimated to be $499.46. Table 3.15 presents estimated average 
monthly housing loan repayments for Victoria as at August 2001, with the estimated average 
monthly housing loan repayment figure at the time being $945.70.  
3.6.4 Reasons For Lower Housing Costs In Buloke Shire 
Comparing estimated housing costs in Buloke Shire with Victoria as a whole, costs in the Shire 
are significantly lower in terms of both average rental costs and average mortgage costs. This 
is most probably due to the relatively small population of Buloke Shire compared to most other 
areas of the state and the state as a whole and so there is less demand for housing in the Shire 
than in other areas. This lack of housing demand is partly reflective of the fact that the 
economy of Buloke Shire has suffered in the last decade due to the effects of the drought, 
meaning that there has been a relative slowdown in economic activity within the Shire, which 
in turn has the effect of discouraging people from moving to the Shire and also encouraging 
residents to move out of the Shire in search of better  
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        Table 3.12: Average Weekly Rental Payment, Buloke Shire,  
August 200150 
 Frequency Midpoint  
 Fi Mi fiMi 
Weekly Rental Range    
($)  ($) ($) 
0-99 320 49.50 15,840.00 
100-199 53 149.50 7,923.50 
200-299 0 249.50 0.00 
300-399 0 349.50 0.00 
400-499 0 449.50 0.00 
500-599 0 549.50 0.00 
600-699 3 649.50 1,948.50 
700-799 0 749.50 0.00 
800-899 3 849.50 2,548.50 
900-999 0 949.50 0.00 
1,000 or more 3 1,000.00 3,000.00 
Total n = 382   
  ΣfiMi = 31,260.50 
  ΣfiMi / n = 81.83 
 
           Table 3.13: Average Weekly Rental Payment, Victoria, August 200151 
 Frequency Midpoint  
 Fi Mi fiMi 
Weekly Rent 
Range    
($)  ($) ($) 
0-99 71,959 49.50 3,561,970.50 
100-199 198,443 149.50 29,667,228.50 
200-299 63,698 249.50 15,892,651.00 
300-399 18,244 349.50 6,376,278.00 
400-499 5,638 449.50 2,534,281.00 
500-599 2,260 549.50 1,241,870.00 
600-699 1,468 649.50 953,466.00 
700-799 1,088 749.50 815,456.00 
800-899 769 849.50 653,265.50 
900-999 483 949.50 458,608.50 
1,000 or more 2,785 1,000.00 2,785,000.00 
Total n = 366,835   
  ΣfiMi = 64,940,075.00 
  ΣfiMi / n = 177.03 
 
economic conditions. This can be seen by the fall in the population of the Shire that occurred 
between 1991 and 2004 of 20.22 per cent (as discussed in Section 3.2), with the overall 
population decline in the Shire reducing demand for housing.  
3.7 Conclusion 
In any economic impact analysis it is important to have an understanding of the nature of the 
economy being studied and it’s features. Data highlighting important aspects of the Buloke Shire 
economy has been presented in this chapter, outlining the economy’s basic structure, and placing 
this in context via comparison with selected other areas. And while not all the data presented in this  
                                                 
50 ABS 2001, Census of Population and Housing Basic Community Profile – Buloke (S) (LGA 21270), Cat. No. 2001.0, Table 
B21: Weekly Rent By Landlord Type, Occupied Private Dwellings Being Rented. 
51 ABS 2001, Census of Population and Housing Basic Community Profile  – Victoria (State 2), Cat. No. 2001.0, Table B21: 
Weekly Rent By Landlord Type, Occupied Private Dwellings Being Rented.  
 
  
  
75 
         Table 3.14: Average Monthly Housing Loan Repayment,  
          Buloke Shire, August 200152 
 Frequency Midpoint  
 Fi Mi fiMi 
Monthly Housing 
Loan Repayment 
Range    
$  $ $ 
1-199 35 99.00 3,465.00 
200-399 144 299.50 43,128.00 
400-599 108 499.50 53,946.00 
600-799 44 699.50 30,778.00 
800-999 22 899.50 19,789.00 
1,000-1,199 13 1,099.50 14,293.50 
1,200-1,399 6 1,299.50 7,797.00 
1,400-1,599 0 1,499.50 0.00 
1,600-1,799 3 1,699.50 5,098.50 
1,800-1,999 0 1,899.50 0.00 
2,000 or more 6 2,000.00 12,000.00 
Total n = 381   
  ΣfiMi = 190,295.00 
  ΣfiMi / n 499.46 
     
         
         Table 3.15: Average Monthly Housing Loan Repayment,  
Victoria, August 200153 
 Frequency Midpoint  
 Fi Mi fiMi 
Monthly 
Housing Loan 
Repayment 
Range    
$  $ $ 
1-199 13,180 99.00 1,304,820.00 
200-399 31,984 299.50 9,579,208.00 
400-599 68,381 499.50 34,156,309.50 
600-799 85,740 699.50 59,975,130.00 
800-999 78,901 899.50 70,971,449.50 
1,000-1,199 58,482 1,099.50 64,300,959.00 
1,200-1,399 37,977 1,299.50 49,351,111.50 
1,400-1,599 21,046 1,499.50 31,558,477.00 
1,600-1,799 15,692 1,699.50 26,668,554.00 
1,800-1,999 7,191 1,899.50 13,659,304.50 
2,000 or more 32,551 2,000.00 65,102,000.00 
Total n = 451,125   
  ΣfiMi = 426,627,323.00 
  ΣfiMi / n 945.70 
                                     
chapter is utilised in constructing the I-O models of later chapters, it is still important in painting a 
picture of the nature of the Buloke Shire economy.  
Data has been presented relating to Buloke Shire’s population, production and sectoral output, 
general and sectoral employment, income and its sources and distribution, and housing costs in 
order to provide an indication of the overall shape and health of the Shire economy. The data 
                                                 
52 ABS 2001, Census of Population and Housing Basic Community Profile  – Buloke (S) (LGA 21270), Cat. No. 2001.0, Table 
B20: Monthly Housing Loan Repayment, Occupied Private Dwellings Being Purchased.            
53 ABS 2001, Census of Population and Housing Basic Community Profile –Victoria (State 2), Cat. No. 2001.0, Table B20: 
Monthly Housing Loan Repayment, Occupied Private Dwellings Being Purchased.            
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presented covers an extended period and indicates that Buloke Shire is a predominantly agricultural 
shire, with agricultural production being the most important industry in the Shire economy by a 
significant margin, and that the Shire’s economy is underperforming in comparison to other areas, 
as evidenced by the Shire’s relatively low average annual wage and salary income ranking and the 
underperformance of its housing market and shrinking population.  
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Chapter 4 – Input-Output Modeling And The Location 
Quotient Technique 
4.1 Introduction 
The aim of this thesis is to construct I-O models measuring the economic impact of the BCG on 
the Buloke economy and to map the industrial structure of the Shire by measuring inter-
industry linkages. Two methods of I-O model construction are employed to achieve these aims, 
these being a relatively unsophisticated “naïve” top-down approach, with the model based on 
coefficients drawn from the Australian national I-O tables, and a more sophisticated, resource-
intensive, hybrid model where coefficients are based, in part, on original survey data collected 
from entities in Buloke Shire, and also, in part, on data sourced from the national tables and 
adjusted using the location quotient technique. The intention is to measure the degree to 
which the results of the relatively “cheap”, unsophisticated top-down approach are consistent 
with those of the more resource-intensive, and supposedly more accurate, hybrid 
methodology.  
With the first model the I-O coefficients drawn from the national tables are “naive” in the sense 
they are not altered using any I-O adjustment techniques. However, with the hybrid model, for 
those I-O coefficients drawn from the national tables adjustments are made using the location 
quotient technique, which theoretically improves the accuracy and reliability of top-down 
coefficients sourced from larger area tables by taking account of the industrial structure of the 
smaller economy under study 
This chapter focuses on the general theory of the LQ methodology, its application in small-area 
(regional) I-O economic impact studies, its advantages, as well as discussion of key issues 
relating to its use in I-O analysis.  
4.2 The Location Quotient Methodology  
4.2.1 The Basic Technique And Its Advantages And Disadvantages 
One of the problems with setting up a full-survey bottom-up regional I-O table is the high cost 
involved, in terms of resources required and time. An alternative to a full-survey I-O table at 
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the regional level is to apply a non-survey method to national or larger area coefficients, with 
one such approach involving application of LQs. 
According to Blair (1995), LQs are a technique for assessing a region’s specialisation in an 
industry, whereby the industrial composition of a local economy may be better understood by 
comparing the local structure with other regions or with the country as a whole, rather than by 
examining a local economy in isolation.  
Usually, LQs are calculated based on employment data, with employment-based LQs being the 
ratio of the percentage of regional employment in a particular industry to the comparable 
percentage in a benchmark area, usually the national economy, although states or similar 
regions may also be used as a reference point. The location quotient for industry i is generally 
expressed as: 
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LQ =          (4.1)  
where  LQi  = location quotient for industry i     
  eri    = employment in the region in industry i 
  ert    = total employment in the region 
  eni = employment nationally in industry i 
  ent = total employment in the nation 
Location quotients can vary amongst regions due to differences in consumption and 
production. The term LQ = 1 for a particular industry means the region has the same 
percentage of employment in that industry as found in the larger economy. In theory, this 
industry will neither import any product into nor export any product out of the region. The 
term LQ < 1 implies the area has a less than proportionate share of employment in a particular 
industry when compared to the larger area as a whole. In this instance the industry would be 
regarded as an import industry, in that it is not producing sufficient output to meet local 
demand for its products, so some of this product must be imported. The term LQ > 1 implies a 
greater than proportionate concentration of employment in an industry in the region compared 
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to the larger area as a whole, and this industry will be an exporting industry in that it produces 
more output than is demanded locally and so the excess output can be exported from the 
region.  
4.2.2 The Pros and Cons of Location Quotients 
4.4.2.a Advantages of Location Quotients 
Blair (1995) discusses three of the advantages of LQs responsible for their continued 
popularity. Firstly, LQs are an inexpensive way to describe a region’s exports because they can 
be constructed from published data. Secondly, LQs can help estimate indirect exports. For 
instance, a region that exports computers may have a high location quotient in molded plastic 
parts because the plastic is embodied in the computer and indirectly exported. If the plastic 
parts manufacturers were asked directly they might respond that their products were sold 
within the local economy and not exported, when in fact they are as indirect exports. Thirdly, 
the LQ technique applies equally to commodities and services, with services being regarded as 
exports when non-residents enter a region to purchase a service. 
4.4.2.b Shortcomings of Location Quotients 
While the use of LQs does have many advantages, there are a number of shortcomings with 
the technique. According to Blair (1995) LQs are not always a precise indicator of the extent of 
importing and exporting activity in a region, and the method can often underestimate exports. 
Blair states that when the assumptions on which LQs are based are examined other 
explanations for the size of LQs can become apparent. 
Blair argues that when analysts assume that a LQ of 1 implies self sufficiency, they overlook 
the possibility of cross-hauling. Location quotients are based on the assumption of no cross-
hauling i.e. both exporting and importing the products of industry i, but if cross hauling exists 
an area with an LQ = 1 could be exporting and importing a product simultaneously. A second 
point made by Blair is that if workers in a region are more productive than workers elsewhere, 
an LQi < 1 might be appropriate, even though the industry is an exporter of the product. 
Conversely, an unproductive sector could have a high LQi, even though it produced only for 
local consumption. Thirdly, if there are significant regional variations in the level of demand, 
LQs will not necessarily reflect the extent of exports or imports. Blair uses the example of air-
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conditioning maintenance in Southern US states where there is a disproportionate level of 
employment compared with Northern states. However, this difference is due to local demand in 
the South compared to the rest of the US rather than to significant exportation of such goods 
and services. Finally, Blair states estimated levels of exports depend on the level of industrial 
detail and product differentiation, i.e. the level of aggregation. When broad industrial 
categories are examined, i.e. there is a high degree of aggregation, LQs tend to be closer to 1 
than when more detailed (disaggregated) is employed. A region could have a low LQ in 
manufacturing, indicating no exports, but some sectors within manufacturing may be 
exporters.  
4.3 A Review of The Location Quotient Literature 
4.3.1 Methodologies And The Key Issues And Authors 
A large literature has built up around LQs. A seminal paper is Round (1978), and other 
important contributors to the technique are Isserman (1977), Flegg, Webber and Elliot (1995), 
Flegg and Webber (1997, 2000), Brand (1997), and Tohmo (2004), amongst others. As the LQ 
literature has built up advancements in the methodology have developed, but at the same time 
a number of key issues have been vigourously debated. These issues generally relate to the 
effects of aggregation, regional propensities to import, the relative size of regional supplying 
and purchasing sectors, interregional trade, application of the LQ technique to national 
technical coefficients, and regional specialisation.  
4.3.2 Development of The Technique 
The LQ technique was first developed in the 1960s and since then advancements have 
occurred in the methodology improving its application in I-O analysis. An important paper in 
the evolution of the LQ-technique is Round (1978), who sets out to test five quotients, 
including simple location quotients (SLQs) and cross industry location quotients (CILQs). 
Round suggests any trading coefficient, tij, where 0 ≤ tij ≥ 1, will be a function of the following 
three ratios: 
• The relative size of the supplying sector i; 
• The relative size of the purchasing sector j; and 
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• The relative size of the region. 
He specifies the following: 
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where REi and NEi denote regional and national employment, respectively, in sector i. TRE and 
TNE are the respective regional and larger area totals. In this respect the SLQ method relies 
only on the first and third ratios and the CILQ method on the first and second ratios. 
In order to capture all three desirable properties simultaneously, Round postulates the 
following semi-logarithmic adustment formula: 
  ( )[ ]jiij SLQSLQRLQ += 1log2       (4.4) 
(where RLQ stands for Round’s Location Quotient) which allows for the relative importance of 
the region and the relative size of both sectors. 
However, in their 1995 paper, Flegg, Webber and Elliot argue that the ratio TNE/TRE that is 
effectively used in Round’s formula (equation 4.4, above) is counter intuitive in the sense that 
one would expect a relatively large region to be more self-sufficient than a relatively small 
region, meaning the propensity to import would decline with an increase in regional size, but 
that Round’s formula yields a larger trading coefficient for a smaller region.  
Consequently, Flegg et al. reformulate Round’s formula (4.4) as follows: 
     ( )[ ]jiij SLQSLQELQ += 1log 2       (4.5) 
(where ELQ stands for Elliot’s Location Quotient) and report that this formula does yield a 
larger trading coefficient for larger regions, allowing the analyst to make greater allowance for 
imports in the smaller region.  
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However, Flegg et al. state that while the ELQ method does adjust appropriately for regional 
size, its behaviour either side of SLQi = 1 renders it a theoretically unappealing adjustment 
formula vis-à-vis the CILQ. Consequently, they refine the formula one step further and come 
up with an advancement for FLQ retaining the merits of the ELQ and CILQ formulae, whilst 
avoiding their shortcomings.  
  
βλrijij xCILQFLQ =         (4.6) 
(where FLQ stands for Flegg’s Location Quotient) where rλ = 
( ) ( )[ ]TNETRETNETRE +1log 2 .  
The regional scalar, λr, has a range from loge2 = 0.693 to unity, and it is assumed that β ≥ 1. 
As for the choice of value for β, this is considered to be an empirical matter. The intraregional 
input coefficients, the rij’s, are computed from the corresponding larger area technical 
coefficients, the aij
n’s, using the formula: 
  
n
ijrijij xaxCILQr βλ=         (4.7) 
(unless it is found that λr
β x CILQij exceeds unity, in which case one would set rij = aij
n). 
Results reported in Flegg et al. (1995) reveal the FLQ formula generates the most reliable 
results, and it is found that Round’s (1978) formula yields the largest multipliers that are, on 
average, about 2.5 per cent higher than those based on the conventional CILQ approach. 
Differences between multipliers generated by the CILQ and FLQ formulae are much more 
marked, with the FLQ approach (for β = 5) yielding multipliers approximately three-quarters of 
conventional values.  
In their 2000 paper Flegg and Webber point out that McCann and Dewhurst (1998) explore the 
theoretical relationship between regional size and the magnitude of regional I-O coefficients, 
and Flegg and Webber point out the FLQ formula developed in their 1995 paper (along with 
Elliot (as per equation 4.6, above)) fails to take regional specialisation into account. Hence, 
they argue because of specialisation some regional I-O coefficients may be larger than the 
  
  
83 
coerresponding larger area coefficients, thus undermining the basis of conventional 
adjustments for interregional trade using employment-based LQs. Also, McCann and Dewhurst 
query the nature of the inverse relationship between regional size and propensity to import.  
Consequently, a revised form of the FLQ technique specified by Flegg and Webber (2000) takes 
the form of: 
*λxCILQFLQ ijij =         (4.8) 
where ( )[ ]δλ TNETRE+= 1log 2* , 0 ≤ δ < 1, and 0 ≤ λ* ≤ 1, and where for i = j CILQij is 
replaced by SLQi. 
Flegg and Webber also point out where rij > aij a modification of the FLQ formula (equation 4.8, 
above) is necessary, and so specify an augmented FLQ formula (AFLQ) incorporating regional 
specialisation where the effect may be to inflate some coefficients as the size of the region 
falls. 
Flegg and Webber (2000) then set out the following modified version of formula (4.8): 
( )[ ]jijij SLQxxCILQAFLQ += 1log2*λ ,     (4.9)  
with the term ( )[ ]jSLQ+1log 2  allowing for the effects of regional specialisation. If  this term is 
made operative only for SLQj > 1, one will have AFLQij > FLQij for SLQj > 1, and AFLQij = FLQij 
for SLQj ≤ 1. Where SLQj > 1 and CILQij x λ* = 1, the national coefficients are bound to be 
scaled upwards. Flegg and Webber argue the AFLQ formula takes account of the effects of 
regional specialisation, whilst retaining the essential properties of the original FLQ. 
In their 2000 paper where they reconcile Scottish survey-based I-O tables for 1989 and UK 
tables for 1990, Flegg and Webber argue it is possible to derive consistent matrices of the rij’s 
and aij’s, (where rij refers to Scotland and aij to the UK), and they develop measures to test the 
degree of similarity between the simulated and survey-based coefficients. These measures are: 
• Mean weighted error 
µ1 = (1/n)ΣjwjΣi(r(hat)ij – rij) 
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• Mean weighted absolute error 
µ2 = (1/n)ΣjwjΣi(r(hat)ij – rij)  
• Mean weighted relative error 
µ3 = (1/n)ΣjwjΣi(r(hat)ij – rij)/Σirij 
• Weighted chi square 
µ4 = ΣjwjΣi(r(hat)ij – rij)
2/rij, 
where n is the number of sectors, wj is the proportion of employment in purchasing sector j, 
^
ijr  
is the simulated input coefficient, and rij is the corresponding survey-based coefficient.  
Flegg and Webber explain the mean of the weighted column sums of differences between 
simulated and survey-based coefficients is µ1, with µ2 beina an improvement on µ1 as it is not 
possible with µ2 for large positive and negative weighted column sums to offset each other and 
give misleading impressions of a good overall simulation. µ3 is a more radical refinement of µ1 
as it takes into account the relative size of simulation errors for each coefficient, and the 
relative size of the coefficients in question. µ4 is a modified version of µ
2 that uses employment 
weights in aggregation across sectors and is based on proportionate errors.  
Flegg and Webber (2000) then compare the FLQ to the SLQ and CILQ and find the FLQ formula 
outperforms its rivals by a substantial margin for all criteria and values of δ, meaning the FLQ 
is able to produce estimates of regional coefficients that are less biased and more precise than 
those generated by the SLQ and CILQ. Also, modification of the SLQ, CILQ, and FLQ to 
incorporate regional specialisation shows the FLQ clearly outperforms the alternative methods. 
They conclude by stating the FLQ formula has some theoretical shortcomings but in most 
situations provides a useful way of generating an initial set of regional I-O coefficients from 
larger area data, and eliminates the systematic overestimation characteristic of the SLQ and 
CILQ.  
Flegg and Webber’s (2000) empirical results suggest the smaller the value of δ the larger will 
be the value of 
*λ for any given ratio of TRE/TNE. Scalar *λ measures the effects of regional 
size per se, i.e. those effects not picked up by changes in CILQij. Therefore, as regions get 
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smaller, theoretically 
*λ will decline and a larger allowance is made for imports, indicating 
lower levels of regional specialisation and agglomeration.  
4.3.3 The Effects of Aggregation 
An issue generating discussion amongst LQ practitioners is the effect of aggregation on 
estimations as the degree aggregation can affect the accuracy of the LQ technique. Isserman 
(1977) examined the effects of aggregation and argues the sensitivity of multipliers to 
aggregation casts doubt on a number of empirical studies cited as evidence of innacuracy of 
the LQ techique. Firstly, with Leigh’s (1970) study Isserman argues many industries were 
specified at a two-digit level of classification, while Tiebout (1962), who argues LQs 
underestimate exports significantly, also specified industries at the two-digit level. Additionally, 
Greytak’s (1969) was conducted at the two-digit level, a level of aggregation Isserman argues 
is unfavourable to the LQ approach. Isserman states the commonly cited “evidence” of 
innaccuracy of the LQ approach is questionable because of the level of aggregation at which 
‘tests’ were carried out, and that his results indicate the further the data base used to calculate 
LQ multipliers is disaggregated the closer the multipliers come to the I-O multipliers and, so, 
LQs estimates can be used as an upper bound.   
Flegg, Webber and Elliot (1995) also report that aggregation can have serious implications. 
The normal procedure used in producing non-survey-based regional I-O tables involves taking 
a larger area matrix of dimensions N and converting this into a regionalised coefficient matrix 
of dimension R < N, then adjusting the latter matrix using LQs. Typically, before aggregation 
takes place, the larger area matrix is scaled down to regional values by multiplying each 
column by the ratio REj/NEj. However, Flegg et al. argue this conventional approach introduces 
errors in calculation of intraregional coefficients, and recommend the following alternative 
approach:  
1. Scale the larger area transactions matrix to regional values by multiplying each 
column by the ratio REj/NEj; 
2. Multiplying each element in the regionalised matrix obtained in step 1 by the 
appropriate FLQ (where fractional), adjusting imports as necessary; 
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3. Aggregate the cells of the matrix formed in step 2 to form a regional matrix of 
appropriate size; and 
4. Calculate the intraregional input coefficients and hence multipliers. 
To explore the implications of alternative aggregation procedures in LQ-adjustment Flegg et al. 
(1995) develop a 32-sector I-O model for the County of Avon (UK), with regional employment 
weights applied and 101 sectors aggregated to 32. Studies by Smith and Morrison (1974) and 
Harrigan et al. (1980) are used to exemplify the conventional approach to aggregation where 
LQ adjustments are applied to aggregated coefficient matrices. Flegg et al. generate results 
using the traditional method of aggregation and report that output and income multipliers are 
overstated by approximately 4 per cent, on average, with substantial increases occurring in 
several multipliers, along with small rises in a large number of others, with differences being 
more striking when multipliers are compared on the basis of indirect effects alone. 
4.3.4 The Effects of Interregional Trade 
Another issue regarding use of the LQ approach is the effect of interregional trade on 
estimates. Flegg, Webber and Elliot (1995) state a major problem affecting the LQ method is 
overstatement of multipliers caused by conventional LQs failing to take sufficient account of 
interregional trade, and so a new adjustment formula is developed in their 1995 apaper (as 
specified in equations 4.5 and 4.6). 
Tohmo (2004) employs the SLQ, CILQ, and FLQ approaches to estimate regional I-O 
coefficients from Finnish national data, with different methods of adjustment compared using 
data for the Keski-Pohjanmaa (K-P) region. Tohmo states models based on the LQ method 
generally produce overstated regional multipliers, and that the FLQ adjustment formula allows 
for both regional size and relative size of purchasing and supplying sectors and overcomes the 
tendency of other formulae to overstate regional multipliers. 
4.3.5 The Effects of Regional Size On Propensities to Import 
As discussed previously, Flegg et al. (1995) argue the ratio TNE/TRE employed in Round 
(1978) is counter intuitive as one expects a relatively large region to be more self-sufficient 
than a relatively small region, meaning propensities to import will decline with increases in 
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regional size, but that Round’s formula yields a larger trading coefficient for smaller regions. 
Flegg et al. reformulate Round’s formula (i.e. the RLQ formula, equation 4.4, above) and report 
their  new ELQ formula (i.e. equation 4.5, above) yields larger trading coefficients for larger 
regions, providing greater allowance for imports in smaller regions.  
However, Flegg et al. (1995) argue the ELQ method’s behaviour either side of SLQi = 1 renders 
it unappealing vis-à-vis the CILQ, and so develop a formula for FLQ (equation 4.6, above) that  
retains the merits of the ELQ and CILQ formulae, whilst avoiding their shortcomings.            
Brand (1997) questions Flegg, et al.’s (1995) FLQ-based regional I-O approach as a non-
survey methodology, arguing a higher import propensity for larger regions is perfectly intuitive. 
In their 1995 paper, Flegg et al. consider two regions A and B which account for 10 per cent 
and 20 per cent of national employment, respectively, each with two industries i and j. They 
note Round’s (1978) formula produces import propensities (j purchasing from i) of 0.3 ( = 1 – 
0.7) for region A and 0.41 ( = 1 – 0.59) for region B, and conclude since a higher import 
propensity has been generated for the larger region B, Round’s formula is counterintuitive. 
However, Brand (1997) states the same absolute number of employees are employed in i and j 
in both regions, and Round’s formula reflects that employees in B are servicing a region twice 
the size of A and will face greater domestic demand for their output which will be met by a 
higher proportion of imports than in region A. This is because the spatial dimensions of region 
B are presumably greater than in A. Consequently, in B i suppliers may be located further away 
from the j demanders and may be more difficult to find than in a smaller region, so higher 
import propensities for larger regions is intuitively sound. Brand thus argues the ELQ and FLQ 
formilae are and do not represent a useful contribution to practical non-survey methodology. 
Flegg and Webber (1997) respond to Brand’s comment questioning FLQ-based regional I-O 
tables as a non-survey methodology and state they are puzzled by Brand’s argument as what 
he appears to be saying is, as the size of a region increases, it becomes easier to import from 
other regions than purchase from within the region, supposedly because it is harder to connect 
with suppliers located far away, but still within the enlarged region, than with suppliers located 
in other regions. Flegg and Webber argue that, generally, such suppliers would be even further 
away, so the region’s propensity to import would be unlikely to rise with its size.  
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Flegg and Webber (1997) also argue another problem with Round’s (1978) formula is that 
regional size is incorporated implicitly via the logarithmic transformation SLQj, and ask why not 
transform SLQi instead or perhaps both and whether there is any justification for treating 
changes in SLQi and SLQj differently, and point out empirical evidence suggests the RLQ is no 
more successful than the SLQ or CILQ at simulating regional I-O coefficients and multipliers, so 
on both theoretical and empirical grounds Brand’s enthusiasm for the RLQ is misplaced. 
Tohmo (2004) also states McCann and Dewhurst (1998) showed there is no strong theoretical 
relationship between regional size and import propensities. In 2000 Statistics Finland published 
regional I-O tables for the Finnish regions for 1995, so it became possible to adjust the 
national coefficients by means of the SLQ, CILQ, and FLQ methods to produce regional I-O 
tables that can be compared with survey-based coefficients. Tohmo undertook a comparison 
for the region of  Keski-Pohjanmaa (K-P), and finds import propensities are inversely related to 
the size of an economy. His results indicate the SLQ and CILQ adjustments yield nearly 50 per 
cent larger total intermediate inputs on average than those for the K-P region published by 
Statistics Finland. Tohmo argues one possible reason for these discrepencies is that the SLQ 
and CILQ formulae understate regional propensities to import, with errors inversely related to 
regional size. Estimates for domestic imports based on the SLQ and CILQ methods are, on 
average, 47 per cent and 45 per cent smaller, respectively, than the survey-based estimates. 
By contrast, the FLQ method overvalues domestic imports in the K-P region by only 5 per cent 
on average. Like Flegg and Webber (2000), Tohmo states overestimation of coefficients may 
derive from differences in ratios of intermediate to primary inputs between national and 
regional industries or from the SLQ and CILQ methods not taking sufficient account of 
interregional trade.  
Tohmo states the SLQ and CILQ methods produce misleading regional I-O coefficients and the 
FLQ formula yields much better estimates. Differences between estimates generated by the 
FLQ and the survey-based figures is under 0.4 per cent, on average, and Tohmo states the FLQ 
technique gives better estimates of regional coefficients than the SLQ and CILQ in nearly all 
industries studied. Difference between multipliers generated by the FLQ method and survey-
based K-P regional multipliers is, on average, about -0.3 per cent, and the results indicate the 
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FLQ adjustment formula is able to eliminate the tendency of the SLQ and CILQ technique to 
overstate regional multipliers in the case of a small open economy, such as the K-P region.  
4.3.6 The Effects of Regional Specialisation 
In critising the CILQ, Brand (1997) considers a hypothetical purchasing sector j, which is the 
region’s most specialised sector, such that SLQi is greater than SLQj, and CILQij is less than 1 
for all i. Brand states the CILQ would mislead one into thinking the region’s most specialised 
sectors import most of their input requirements, which ignores the existence of economies of 
agglomeration. Brand then concludes the CILQ (and any variant thereof, such as the RLQ, ELQ, 
or FLQ) can be rejected on the grounds of mispecification.  
Flegg and Webber (1997) in their reply to Brand point out if agglomeration occurred it would 
increase SLQi and CILQij, meaning allowance for regional imports would be reduced. They state 
Brand’s argument wrongly presumes that SLQi is unaffected, and that his example illustrates 
one of the principal strengths of the CILQ. To back up his argument, Brand examines Scottish 
survey data from 1989, and using correlation analysis finds the CILQ overstates imports from 
the rest of the UK for Scotland’s most specialised sectors. However, Flegg and Webber suggest 
Brand’s correlations are distorted by inclusion of five atypical observations for sectors with 
exceptionally high SLQs, and there is a tendency for the CILQ to understate imports from the 
rest of the UK for the remaining sectors. Flegg and Webber (1997) state this is what they 
would have expected on the basis of earlier empirical studies and illustrates the problem their 
FLQ formula (equation 4.6, above) is designed to address. 
Flegg and Webber (2000) point out that McCann and Dewhurst (1998) explore the theoretical 
relationship between regional size and the magnitude of regional I-O coefficients and raise 
concerns regarding use of the FLQ formula for estimating regional I-O coefficients from 
national data. McCann and Dewhurst point to the need to take regional specialisation into 
account, arguing because of regional specialisation some regional I-O coefficients may be 
larger than coerresponding national coefficients, thus undermining conventional adjustments 
for interregional trade using employment-based LQs.  
In the revised form of the FLQ specified in Flegg and Webber (2000) (i.e. equations 4.8 and 
4.9, above) the authors argue the principal advantage of the FLQ is that it offers a way of 
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tackling the problem inherent in other LQ-based approaches of underestimating regional 
imports and overstating regional multipliers. They argue what is more contentious is the way in 
which the FLQ is used to scale national I-O coefficients to yield estimates of individual regional 
coefficients. Flegg and Webber state whether the CILQ or FLQ is deemed the best way of 
scaling national coefficients depends upon the validity or otherwise of McCann and Dewhursts’ 
hypothesis that regions with a common industrial structure do not trade with each other, and 
Flegg and Webber argue this hypothesis might not be true. Initially, they note McCann and 
Dewhurst’s observation that regions of similar industrial structure may trade with each other if 
they are sufficiently heterogeneous in terms of the range of products they produce. Also, in 
bigger regions the absolute size of sectors will be greater and each sector should contain more 
firms, with the size of these firms likely to be more varied. Consequently, there will be more 
chance of meeting the diverse needs of purchasing sectors from the products available within 
the region. 
Flegg and Webber (2000) also state whilst they agree regional specialisation is likely to involve 
strong local linkages, this does not necessarily mean higher values for the ratios rij/aij as 
cheaper transportation and information acquiring and processing costs could lead to higher 
value added for local firms instead of higher expenditure on intermediate inputs produced 
locally. Where specialist regional firms switch from extraregional to intraregional suppliers, 
however, the ratios rij/aij are likely to rise for the inputs concerned. Flegg and Webber state if 
specialisation does cause a rise in the ratios rij/aij one needs to consider the possible extent of 
such a rise, and whether the ratios rij/aij are likely to exceed unity, and that McCann and 
Dewhurst’s spatial analysis does not provide a basis for these ratios being above unity as a 
result of regional specialisation. However, one could still get rij > aij if, when compared to the 
nation, the region has a lower propensity to import from abroad or uses a higher proportion of 
certain inputs. Flegg and Webber state the FLQ is well placed to deal with the consequences of 
regional specialisation, so long as rij ≤ aij, and argue the existence of a strong regional 
purchasing sector will encourge suppliers to locate close to the source of demand in order to 
benefit from economies of agglomeration, which will lead to increases in SLQi, CILQij, and FLQij, 
so allowance for sector j’s imports from other regions will be reduced. 
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Flegg and Webber then point out the case of rij > aij calls for a modification of the FLQ formula 
and develop the AFLQ formula (i.e. equation 4.9, above) incorporating a measure of regional 
specialisation, arguing the AFLQ formula takes account of the effects of regional specialisation 
and retains the essential properties of the original FLQ, as the AFLQ maintains a focus on 
purchasing sectors, which is more in line with the emphasis of McCann and Dewhurst on the 
expenditure decisions of regional firms.  
4.3.7 The Effects of The Relative Size of Supplying And Purchasing Sectors 
In A Region 
Another point of debate regarding LQs relates to the effects of the relative size of supplying 
and purchasing sectors in a region, and in this regard Brand (1997) questions whether the 
CILQ is a refinement on any simpler methods of estimation. Flegg and Webber (1997) reply by 
explaining they chose the CILQ as the foundation for their FLQ formula as it takes account of 
the relative size of both regional supplying and purchasing sectors, and reflects the balance of 
regional supply and demand, while the SLQ requires a regional supplying sector be equally 
capable of meeting the needs of different regional purchasing sectors, regardless of how large 
or small those sectors might be, with Flegg and Webber arguing this assumption is not 
realistic.  
4.3.8 Estimating Multipliers 
The use of multipliers in place of the LQ technique is another important Brand (1997) suggests 
that rather than using the FLQ approach suggested by Flegg et al. (1995), it is more sensible if  
simple Keynesian multipliers or “short-cut” multipliers in the style of Burford and Katz (1977, 
1981) are computed. Flegg and Webber (1997) reply that Brand’s suggestion of estimating  
simple Keynesian multipliers can be rejected outright as it is known a priori that regional 
multipliers exhibit considerable intersectoral variation, but they believe Brand’s second 
suggestion is worth considering. 
Flegg and Webber (1997) state if one is only interested in estimating multipliers then Burford 
and Katz’s methodology could provide a simple and relatively accurate way of doing this, so 
long as the necessary data can be obtained. However, they argue if one is interested in 
studying linkages and interdependencies in a regional economy, and computing multipliers for 
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all sectors, Burford and Katz’s approach has nothing to offer as their formulae tell one nothing 
about the overall impact on each regional supplying sector of any changes in final demand, 
meaning  it is more sensible to use available resources to improve upon an FLQ-based regional 
model by carrying out detailed surveys of key sectors to establish more reliable values for the 
most important coefficients. 
4.4 Use of The LQ-Adjustment Technique In Economic Impact 
Analysis 
4.4.1 Introduction  
A large number of studies exist in which economic impact analysis is undertaken, mostly at the 
regional level, and in which LQ-adjustment techniques are employed to transform national data 
to the regional level. The list of papers discussed here is by no means exhaustive, but does 
provide evidence of the widespread use of the LQ-adjustment technique in empirical analysis, 
including the techniques of Flegg, Webber and Elliot.  
4.4.2 Real-World Application of The Location Quotient Technique 
Pullen and Proops (1983) construct a survey-based I-O model of North Staffordshire, a 
relatively small English regional economy in which total employment at the time of the study 
was 229,595 persons. Output and employment multipliers are generated and assessed and a 
case study is used to compare predicted and observed indirect unemployment effects resulting 
from employment contraction in certain identified industrial sectors and to identify industries 
particularly suited to expansion in the region.  
The first step in the analysis of Pullen and Proops is establishment of the economic linkages 
existing between industries present in the North Staffordshire area, with the next step 
involving application of LQ-adjustments to determine how far there exists geographical 
association between industries showing economic linkage in the economy. 
Batey et al. (1993) discuss the methodological issues encountered in measuring the socio-
economic impacts of large-scale infrastructure investments, and focus on the example of 
airport expansion. The paper demonstrates how appropriate impact assessment models can be 
developed based on the principles of I-O analysis, with attention given to design, construction, 
application, and sensitivity testing of models at the metropolitan area level, and measured as 
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employment impacts resulting from construction and operation of an airport. The I-O economic 
impact model is constructed in two steps, with the matrix of interindustry coefficients for the 
metropolitan area of London in 1987 based on updated UK I-O tables for 1984, regionalised 
using the LQ technique. 
Twomey and Tomkins (1996a) provide a general assessment of regional supply networks, 
focusing on the North-West of England. Taking U.K. I-O tables as a basis, sectoral linkages 
with supply potential are identified and their magnitude estimated, revealing both the scope 
for extending material linkages and generating employment in this region of the U.K., as well 
as confirming the important role played by manufacturing industries in intermediate supply 
chains. Given the analysis is based partly on national I-O tables, the authors state there is a 
sense in which this exercise is similar to other work which seeks to derive regional input-output 
tables from their national equivalent, and quote, amongst others, Flegg et al. (1995) as an 
example where, given the absence of survey evidence on the pattern of regional transactions, 
national I-O coefficients are typically adjusted to produce regional coefficients. Twomey and 
Tomkins’ analysis proceeds in a number of stages, with the second stage involving application 
of LQs to national I-O data to determine supply potential of industries in the region. 
In their 1996b paper, Twomey and Tomkins apply the methodology developed in their earlier 
1996 paper to each region of the U.K. to produce an assessment of the scope for supply-chain 
development across regional industrial sectors, with England divided into eight sub-regions and 
Scotland and Wales classified as one region each. As with their 1996a study, the measurement 
of supply potential involved application of the LQ-adjustment technique to assess regional 
potential for supply-linkages, and in applying the technique, the authors reference the 
methodology of Flegg et al (1995). 
Tohmo (2005) examines the economic impacts of Finland’s Kaustinen Folk Music Festival on 
the national economy and on the host region of Keski-Pohjanmaa, with the analysis based on 
1995 regional I-O tables for 20 regions of Finland, including Keski-Pohjanmaa, as published by 
Statistics Finland in 2000, and measuring national and regional output, demand, wages, 
employment, and  tax impacts. In the conclusion to his paper Tohmo states “The I-O method 
can be used to aid in decision making for regional development. The technique can also be 
applied to other areas for which similar input-output tables exist, allowing the economic impact 
of given events to be estimated…However, if regional input-output figures are lacking, the only 
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way to proceed is to adjust the national coefficients to produce a regional table. A very 
common approach is to use location quotients”54. In making this statement Tohmo references 
Flegg, Webber and Elliot (1995), as well as his own paper from 2004, discussed previously, in 
which the FLQ technique is applied in an I-O study of the Kaski-Pohjanmaa region. 
Penfold (2006) applies the capital asset pricing model (CAPM) in examining the relationship 
between covariance risk in employment and growth in employment for Canadian census 
metropolitan areas, and in doing so develops a new version of LQs based on covariance risk. 
Penfold states this new LQ, dubbed a ‘risk quotient’ (RQ), extends the research of Flegg, 
Webber and Elliot (1995) in the study of regional employment growth and change.  
Polyzos (2006) tests methods of estimation of regional multipliers using a multi-regional I-O 
analysis to generate multipliers for the 51 prefectures of Greece, with the multipliers employed 
to estimate the direct and indirect economic impacts of public investment on regional 
economies. Additionally, per-inhabitant increases in output of each prefecture resulting from 
public investment expenditures are estimated in the short- and middle-term. 
In generating the multiregional model Polyzos employs national technological coefficients, 
justified on the grounds that national I-O tables are no more than the aggregate result of all 
individual industry linkages taking place in an economy,  with single-region tables constructed 
from national tables via the LQ method, including Flegg, Webber and Elliot’s 1995 approach, 
which Polyzos describes as “…a reliable method that is often used for the construction of 
regional I-O tables”55, and in using it to generate regional tables from national tables “makes 
the same errors (as the national tables) and the results have the same reliability (as the 
national tables)”56.   
Bowe and Marcouiller (2007) investigate the manner in which two primary business activities,  
tourism and wood processing, are combined in rural forested regions and how the resulting 
economic and socio-demographic vibrancy of the local communities is determined. The study 
focuses on the unique regional economic characteristics of a subset of rural counties in the 
northeast United States that are both forested and variously dependent on wood products and 
tourism.  The unique characteristics examined are of an economic and demographic nature, 
including populations, income levels, employment, poverty, and economic diversity, and LQ-
                                                 
54 Tohmo, 2005, p. 444. 
55 Polyzos, 2006, p. 275. 
56 Polyzos, 2006, p. 275. 
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adjustment techniques are employed to represent levels of sectoral dominance in the regional 
economies and as proxies for sectoral spatial dependency, because, as Bowe and Marcouiller 
state, they are “sensitive to issues of economic diversity, size, and economic scale…..(and) are 
well suited to the development questions raised here”57. (p. 656). They also state “use of 
location quotients captures the relative importance of firm location particularly evident in 
smaller rural economies…..(and) represent a useful proxy for identifying the extent to which 
export-based activity exists within these regions”58.   
4.5 Conclusion 
This chapter has involved explanation and discussion of the LQ-adjustment methodology, 
including analysis of key issues in the literature. The LQ methodology is a non-survey I-O 
technique applied to national or large area coefficients to assess a smaller region’s 
specialisation in an industry. One of the great advantages of the technique put forward is its 
ability to allow investigators to avoid undertaking full-survey bottom-up I-O analyses, thus 
reducing the costs of regional economic impact assessment.  
Technical aspects of the technique, genesis of the methodology, and the methods of a number 
of authors have been discussed. Starting with Round (1978) and proceeding to other authors, 
techniques, and approaches, such as the simple location quotient, cross-industry location 
quotient, Round’s location quotient, Elliot’s location quotient, Flegg’s location quotient, and the 
augmented Flegg location quotient. Methods for measuring accuracy of LQ-adjustment 
techniques are examined, as well as issues relating to the accuracy of the approach, including 
the effects of aggregation, interregional trade, regional size and propensities to import.  
And, in line with the discussion undertaken in this chapter, the decision is made to adopt the 
AFLQ technique of Flegg and Webber (2000) in constructing the hybrid I-O model of the Buloke 
Shire economy in Chapter 8. However, prior to this, in Chapter 7 the AFLQ technique will be 
tested under various assumptions to determine the specific variant of the that is most accurate 
and will be employed in constructing the hybrid regional I-O model.  
                                                 
57 Bowe and Marcouiller, 2007, p. 656. 
58 Bowe and Marcouiller, 2007, p. 657. 
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Chapter 5 - The Survey Experience 
5.1 Introduction 
A discussed in Chapter 2, an important component of any I-O table is the processing quadrant, 
representing the endogenous portion of the table, and containing those industries producing 
goods and services in an economy and showing inter-industry purchases and sales of goods 
and services. Additionally, an I-O table contains a payments sector showing gross inventory 
depletions, imports, payments to government, depreciation allowances, and payments to 
households, with this being regarded as the value-added portion of the table. Thirdly, there is 
the final demand quadrant, this being the autonomous portion of the table where changes 
occur that are transmitted throughout the rest of the table (and economy). Additionally, an I-O 
table contains a row showing total gross outlays, or expenditures, and total gross output, or 
production, in an economy. 
The two methods of I-O model construction undertaken in this thesis are a top-down table, 
with Australian national I-O tables used as a base, with the model being “naïve” in the sense 
that I-O-adjustment techniques, such as LQs, are not applied to the national data, and 
construction of the model does not require original data collection from entities in Buloke Shire, 
meaning resource requirements are relatively minimal. The second of the models constructed 
is a hybrid model, whereby the I-O coefficients are based, in part, on original survey data 
collected from entities in the economy under study, with these coefficients termed “bottom-up” 
to reflect the fact the model is partly constructed from the ground up, without relying totally on 
top-down coefficients based on I-O drawn from larger area tables. As such, a hybrid I-O table 
is more resource-intensive than an equivalent top-down version, but it has the advantage that, 
the I-O coefficients, and results based on them, better reflect the actual situation in the study 
economy and are more accurate and reliable.  
As a hybrid table is partly bottom-up a great deal of data must be collected from orgainisations 
and units in the study economy. This data is necessary to construct the table of technical 
coefficients for the processing quadrant of the table, measuring the amount of inputs required 
from each industry to produce one dollar’s worth of output of a given industry. Following this 
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subsequent tables can be constructed, including a Leontief transposed inverse matrix, showing 
the direct and indirect effects of changes in final demand in the economy, and allowing for 
estimation of I-O multipliers necessary to make the analysis worthwhile. 
In order to construct the hybird I-O model of the Buloke Shire economy a great deal of original 
data was collected from entities in the Shire, including purchase and sales data from  
processing units producing goods and services, and from those units making up the final 
demand sector of the economy, with this data generally obtained through surveying.  
This chapter involves discussion of the experience gained in surveying for the thesis, as well as 
technical aspects of the surveying methodology, including the approach adopted, survey 
sampling, the numbers and types of entities surveyed, survey response rates, methods of 
contacting potential participants, how surveys were distributed, and possible reasons for low 
response rates.  
5.2 Why Surveying Is Worthwhile  
According to Fowler (1993), undertaking a special-purpose survey data collection is an  
expensive solution to an information problem. Before launching such an effort one should 
explore thoroughly the potential for gathering the same information from existing records or 
from other sources. A survey should be undertaken only after it is certain the information 
required cannot be obtained in other ways.  
However, Fowler states there are potential properties of data from a properly executed survey 
that make it preferable to data from other sources, including: 
• Standardised measurement consistent across all respondents, ensuring one has 
comparable information about everyone involved in the survey, and without such 
measurement analysis of distributions or patterns of association is not meaningful; 
and, 
• A special-purpose survey may be the only way to ensure all data needed for an 
analysis is available and can be related, and even if there is information about some 
set of events, it may not be paired with other characteristics needed to carry out a 
desired analysis.  
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5.3 The Hybrid Approach Methodology 
As discussed in Chapter 2, regional I-O models can be placed into one of three classes, these 
being survey (bottom-up), non-survey (top-down), and hybrid (combination of bottom-up and 
top-down). The models differ in the extent to which they use primary or secondary data 
sources, with survey based models obtaining most of the data for the transactions table 
through mailed questionnaires or personal interviews of regional entities, with reliance on 
secondary data usually limited to developing control totals, filling in blank cells, and reconciling 
differences between purchase and sales data in specific cells of the table. Non-survey models 
employ almost no primary information and usually obtain regional data by adjusting national I-
O tables. Hybrid models rely on surveys to obtain the largest regional I-O coefficients and 
secondary data for the rest of the table. 
The I-O tables constructed in this thesis are, firstly, non-survey, and, secondly, hybrid. With 
the hybrid model original data was collected through surveys to obtain purchase and sales 
information from businesses, farms, community organisations, households and sporting clubs 
operating in Buloke Shire. At the same time sources of data other than surveys were used to 
obtain information, including from the ABS, such as census, industry output, and national I-O 
table data. Thus, the hybrid model is similar to other regional I-O economic impact studies, 
such as the BTE studies of Australian ports, incorporating surveys of selected organisations and 
I-O tables modified to providestudy area-specific multipliers.  
The aim with the hybrid model constructed in this thesis is that it be based on original survey 
data to the greatest extent possible, the intent being collection of original survey data from as 
many entities in Buloke Shire as possible. 
5.4  The 10 Steps Involved In The Input-Output Surveying 
Process  
5.4.1 The 10-Step Process  
Survey-based I-O models have the potential to be more accurate than non-survey models. 
Babcock (1993) states there are 10 steps involved in the I-O surveying process, these being: 
to define the study area; define the objectives of the study; undertake a secondary data 
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search; obtain the population of firms in the study area; decide which sectors will be used to 
specify the transactions table; development of control totals for each sector in the transactions 
table; selection of survey samples for each sector; development of a concise, readable survey 
questionnaire balancing the requirement for adequate data with attractiveness to potential 
respondents; development of procedures to ensure adequate protection of commercially 
sensitive data provided by organisations; and provision of an undertaking to make the results 
of the study available to all respondents. Below these 10 steps are outlined in more detail and 
discussed in light of their application in this thesis.  
 Step 1: Define The Study Area 
• The geographic area to be studied should be specified - in the current study the 
geographic area being studied is Buloke Shire in north-west Victoria.  
• Reasons for selecting the particular area should be specified - Buloke Shire was chosen 
because of the need to understand the economic impact of The Birchip Cropping Group 
on the Shire economy.  
Only entities in the four most populous towns of Buloke Shire, these being Birchip, Charlton, 
Donald, and Wycheproof, were surveyed as these towns contain most of the population of the Shire 
(78.05 per cent) and the majority of Shire businesses and other organisations. 
 Step 2: Define The Objectives of The Study 
•  A clear statement of objectives is necessary before doing anything else - the main objectives 
of this thesis include measurement of the impact of The BCG on the Shire economy, and 
more broadly to better understand the local economy by determining how industries in the 
Shire relate to each other, and how each industry contributes to the output, employment and 
income of the Shire. For example, it may be found that a certain sector has very strong inter-
industry linkages within the local economy, generating a great deal of the Shire’s output,  
jobs, and income.  
An I-O model will allow for more accurate quantification of the aggregate and sectoral impacts 
of economic shocks on the local economy in terms of output, employment and income. The 
results of the naïve top-down I-O economic impact assesment can be compared with those of 
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the more sophisticated and resource-intensive hybrid model, as applied in a small regional 
economy setting, in order to determine whether the top-down approach produces accurate and 
reliable results. 
 Step 3: Undertake A secondary Data Search 
• Good secondary data is essential for a successful survey study. Secondary data sources 
may be used for filling in cells where survey data is unavailable or unreliable, 
reconciling conflicting purchase and sales data in specific cells, calculating industry 
control totals, determining the total output of industries, measuring sales of industries 
within the processing sector and to final demand components of the regional economy, 
and in describing a region’s industrial structure and industrial specialisation.   
In this thesis a large amount of secondary data has been employed. For instance, numerous 
ABS, Victorian Government, and Buloke Shire Council publications and documents are used to 
provide information about Buloke Shire in areas such as population, production and output, 
employment, and income, and national accounts I-O flow and multiplier tables are used as a 
basis for both the top-down and hybrid models constructed in Chapters 6 and 8, respectively.    
 Step 4: Obtain The Population of Firms In The Study Area 
• A researcher needs the population of firms, organisations, and other entities within the 
study area in order to draw a representative sample.  
For this thesis the population of firms to be surveyed (the frame) was obtained from local 
telephone directories for the towns of Birchip, Charlton, Donald and Wycheproof, as well as 
from The BCG Members’ List (as at February 2005), which provided contact details for 
businesses, community groups, sporting and recreation clubs, farms, religious organisations, 
and households in the Shire. And while it would have been preferabale to have used a business 
frame from the local council to obtain a list of organisations and entities in the Shire, due to 
privacy issues such a list was not available. 
According to Fowler (1993) it is important to evaluate the comprehensiveness of a frame since 
a sample can only be representative of the sample frame, and this has important implications 
for this thesis. For instance, published telephone directories may omit those without 
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telephones, those with unpublished numbers, and those assigned a telephone number since 
the directory was published. This suggets use of telephone directories to establish a frame in 
this thesis means some businesses, organisations, and other entities that should have been 
included may not have been. This could be so because the directories used were published in 
2002, 2003 or 2004, while surveying took place from late 2004 until late 2006, meaning the 
directories were not completely up-to-date.  
However, Fowler states very often a researcher must make a choice between an easier or less 
expensive way of sampling a population that leaves out some people and a more expensive 
strategy that is also more comprehensive. Given the resources, both financial and other, 
available to complete this thesis were limited it is felt use of local telephone directories to 
construct the frame is justified. 
 Step 5: Decide Which Sectors Will Be Used To Specify The Transactions Table 
For this thesis the Buloke Shire economy is initially classified into 35 industry sectors, as per the 
ABS 35 Industry National I-O tables. However, the sector Ownership of Dwellings, which the ABS 
includes as one of the 35 industries, is not included in the modeling due to the fact that in the 
national tables the cells within the processing quadrant for this sector do not contain any data. 
Therefore, because this thesis involves constructing I-O tables based on processing quadrant inter-
industry transactions, the Ownership of Dwelling sector is removed, reducing the number of sectors 
to 34. Unlike the national tables, for the closed models constructed the Household sector is 
incorporated into the processing quadrant of the tables as an inter-industry sector in order to 
measure interaction effects between the Household sector and the other processing sectors of the 
economy, rather than measuring the sectors exogenous expenditure impacts, which are non-
existent in the modeling as the BCG is classified as the sole source of exogenous spending. 
Further sectoral adjustments are made, with a number of sectors involved in similar activities 
aggregated. More specifically, this involves aggregation of the Hunting And Trapping; Forestry And 
Fishing sector with the Agriculture sector, as well as aggregation of the Textiles and Clothing and 
Footwear sectors, these being in which very little production activity occurs within the Shire. And 
due to the small role played by the Hunting And Trapping, Forestry And Fishing, Textiles and 
Clothing, and Footwear sectors in the Shire economy it is felt such aggregation does not adversely 
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affect the accuracy of the results of the I-O models constructed, and the number of sectors specified 
in the modeling is reduced to 33, as presented in Table 5.1, below. 
Table 5.1: 33 Industry Sectors59 
1.   Agriculture; Hunting and Trapping; Forestry and Fishing   2. Mining   
3.   Meat and Dairy Products  4. Other Food Products  
5.   Beverages and Tobacco Products 6.  Textiles; Clothing and Footwear 
7.   Wood and Wood Products 8. Paper, Printing and Publishing 
9.   Petroleum and Coal Products 10. Chemicals 
11. Rubber and Plastic Products 12. Non-Metallic Mineral Products 
13. Basic Metal Products 14. Fabricated Metal Products 
15. Transport Equipment 16. Other Machinery and Equipment 
17. Miscellaneous Manufacturing 28. Electricity, Gas and Water 
19. Construction 20. Wholesale Trade 
21. Retail Trade 22. Repairs 
23.  Accommodation, Cafes and Restaurants  24. Transport and Storage 
25. Communication Services 26. Finance and Insurance 
27. Property and Business Services 28. Government Administration 
29. Education  30. Health and Community Services  
31. Cultural and Recreational Services 32. Personal and Other Sevices 
33. Households  
 
The hybrid model constructed in Chapter 8, based partly on top-down data taken from the national 
I-O tables and partly on original survey data collected from entities in Buloke Shire, involves further 
aggregation. Specifically, all manufacturing industries included in the 33 sector model, these being 
industries 3 to 17, are aggregated into one sector, Manufacturing. 
There are a number of reasons for aggregating all 15 manufacturing industries into one sector. 
Initially, there is the important issue of the need to avoid disclosure of individual entity data, and 
only a small number of surveys were returned for individual manufacturing sectors, meaning 
individual survey data is not presented and aggregation is necessary.  
Additionally, the manufacturing sectors play a relatively small role in the Shire economy. This is 
born out by using the approach of Martin et al. (2003) to estimate the GShP of Buloke, as based on 
Shire labour-force figures relative to labour-force figures for the State of Victoria. From this it is 
estimated that the total production of the Shire in 2001 was $218.83 million, and based on relative 
labour force figures the combined total production of the Shire’s manufacturing sectors for the same 
period is estimated to have been $10.374 million, representing 4.74 per cent of total Shire output. 
This compares to total production of the Agricultural sector for the year of an estimated $83.692 
million, representing 38.24% of GShP. Thus, given the relatively small contribution to Shire 
                                                 
59Australian Research Council (ARC), ANZSIC Codes, downloaded  
from http://www.arc.gov.au/apply_grants/anzsic_codes.htm 14/04/2003  
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production of the Manufacturing sector it is felt combining the individual manufacturing sectors into 
one sector does not adversely affect results.             
   Step 6: Development of Control Totals For Each Sector In The TransactionsTable 
• Control totals obtained from secondary data play a variety of roles in survey-based I-O 
studies, such as for the checking of reliability, “blowing-up” of sample information into 
transactions for a sector, and in estimating cells where survey data is unreliable or 
unavailable. With control totals, total outputs of industries are determined from 
secondary data sources such as earnings, employment, and income data, or form other 
proxies.  
For this thesis, total industry outputs and control totals are estimated from sources such as the 
ABS's 2001 Census and Australian National Accounts publications and the methodology of 
Martin et al. (2003) is adopted to estimate total industry outputs from gross shire product 
(GShP) data. This is done by allocating a proportion of Victoria’s gross state product (GSP) to 
Buloke Shire by expressing the Shire’s labour force as a percentage of the state labour force.  
The procedure involved in calculating Buloke’s GShP is as follows: 
1. Using Census and other data, the Shire’s labour force is expressed as a 
proportion of the state's labour force; 
2. Again, using census and other data, the Shire’s median individual weekly income 
is expressed as a proportion of the equivalent figure for the state; 
3. The proportions in 1 and 2 are then multiplied together to give an income 
adjusted Shire labour force share; 
4. The proportion in 3 is then used to allocate the state's GSP to the shire; 
Next gross outputs/control totals are calculated for each industry operating in the Shire based 
on employment in each industry as a proportion of total employment in the Shire, expressed as 
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 Step 7: Selection of Survey Samples For Each Sector  
• Sampling involves selecting a small subset of a population representative of the 
whole population. A key is to give all (or nearly all) population members the 
same (or a known) chance of being selected, and to use probability methods for 
choosing the sample. Two important aspects of sampling are:  
• How well the sample frame corresponds to the population a researcher wants to 
describe, and when reporting results researchers must tell readers who was or 
was not given a chance to be selected and how those omitted were distinctive; 
and 
• Probability sampling procedures must be used to designate individual units for 
inclusion in a sample, with each unit having a known chance of selection set by 
the sampling procedure. If this is not the case and researcher discretion or 
respondent characteristics are use to designate units there is no statistical basis 
for evaluating how well the sample represents the population and calculation of 
confidence intervals around sample estimates is not possible. Sample design 
influences directly the precision of sample estimates, i.e. how closely a sample 
approximates the characteristics of the whole population. 
•  Sampling processes can affect the quality of survey estimates in three ways: 
1. If the sample frame excludes people whom we want to describe, 
sample estimates will be biased;  
2. If the sampling process is not probabilistic there is no statistical basis 
for saying a sample is representative of the sampled population; and 
3. The size and design of a probability sample and distribution of what is 
being estimated determine sampling errors, i.e. chance variations 
occurring because data is collected from only a sample of the 
population. 
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• Fowler (1993) suggests researchers reporting survey estimates must provide a 
full description of the details of the procedures used that could affect those 
estimates, and report calculations relevant to the precision and accuracy of their 
figures.  
• Information that should be provided about any survey includes: 
1. The sample frame and percentage of the population studied having a 
chance of selection from the frame;  
2. The sampling procedure, including deviations from simple random 
sampling such as clustering or stratification;  
3. Field results; the disposition of the initially designated sample; the 
number of respondents; the number of non-respondents; and reasons 
for nonresponse; and 
4. The wording of questions, and for a major report the entire survey 
instrument.  
The sample frame employed in this thesis comes from local telephone directories, and as 
stated previously, when using telephone directories in selecting a frame there will be some 
omissions, for example, those who have requested their numbers not be published or those 
assigned a telephone number since the most recent directory was published. This suggests 
some relevant businesses and other organisations may not have been included in the frame 
used in this thesis. However, Fowler (1993) states very often a researcher must choose 
between an easier or less expensive method of sampling that excludes some units and more 
comprehensive and expensive strategies, and given resources available to complete this thesis 
were limited, use of local telephone directories to construct the sample frame is justified. 
This thesis employs the non-probability or modified probability sampling technique, which is 
comparable to sampling resulting from very low response rates, except response rates are not 
calculable and users may not know the limits of the data they are using. With non-probability 
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sampling procedures, at the last stage interviewer discretion and/or respondent characteristics 
not part of the sample design affect the likelihood of being included in the sample, and the 
sample is distributed around a geographic area more or less in the way the population is 
distributed. 
With non-probability sampling three biases can be introduced. Firstly, the interviewer makes 
choices about which units to interview/survey. For this thesis units surveyed were not selected 
in a systematic way, apart from aiming to survey at least one unit from each industry sector 
operating in Buloke Shire. Units were selected more by convenience and because either they 
were listed earlier in the telephone directories or because of the prominence of their directory 
advertisements. The aim was to survey as many of the listed units as possible, regardless of 
factors affecting the validity of the sampling process, such as unit size, number of employees 
or residents, sales revenue or income, etc.  
Secondly, bias is introduced through the effect of availability. For this thesis such bias exists 
because units were telephoned and if there was no answer another unit was phoned. For those 
units where there was no answer call-backs were made but for a number of these calls were 
never answered.  
Thirdly is the issue of cooperation. Letting people refuse to participate easily without strenuous 
effort to present the study to them biases the sample against busy people and those having 
less prior knowledge or intrinsic interest in the research. For this thesis effort was made to 
avoid this problem by outlining to potential respondents the benefits of the study and what the 
study is about during initial telephone contact and upon personal delivery of the survey 
document, and by provision of an information sheet explaining the uses to which the results of 
the study would be put.  
With non-probability sampling because few, if any, callbacks are made, only about a third of 
the population has a chance of being in the sample poll. This means the sample has great 
potential to be atypical in ways affecting sample statistics, and assumptions of probability 
theory and sampling error relating to reliability of probability samples, do not apply. Because 
non-propbability sampling procedures are employed in this thesis the various measures of 
sample validity, such as standard error of the mean, cannot be culculated.  
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For this thesis it was not possible to conduct a complete census of all entities in Buloke Shire. 
Isard and Langford (1971) state that cost considerations restrict the amount of primary data 
an investigator can seek in an I-O study. An investigator will only be able to interview a small 
sample of units in a region, and for each sector sampled the investigator must identify the 
point at which the marginal cost of obtaining additional information is equal to the marginal 
gains, and then develop criteria to determine adequate coverage, and that the major 
disadvantage of a census is the cost of obtaining a complete census as and editing and 
processing all responses.  
In this regard, after literally hundreds of units had been contacted and surveys distributed it 
became obvious that response rates would be low. It was then decided the best approach was 
to concentrate resources on the relatively small number of returned surveys and to analyse the 
returned surveys in conjunction with techniques, such as location quotients, to substitute data 
for those sectors in which no or few surveys were returned.   
In their port impact studies the BTE states a successful survey depends on strong support from 
organisations involved, but such support may not be provided by members of the community if 
they: 
• Do not view the study as a useful exercise; 
• Have major concerns about commercial confidentiality; and 
• Consider their resources should be focused on their own activities.   
Also, reluctance may reflect company policy, and these factors may have contributed to the 
low response rates in this thesis. For instance, the proprietor of a supermarket initially agreed 
to participate, but when the survey instrument was presented to him he became concerned 
about confidentiality and privacy issues and declined to participate.  
The BTE argues activities to build support for a survey should emphasis the benefits of the 
survey to the community and individuals and organisations, and for this thesis efforts were 
made to build this support. The BTE states components of a support-building strategy should 
include the following activities: 
• Promotion of the study and survey by organisations commisioning the study. 
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For this thesis informal efforts were made by the BCG to encourage local 
farmers and businesses to participate in the study, and the author attended 
BCG expos and conventions to promote the study.  
• Approaches to supportive individuals in the community to promote the study. 
Again, for this thesis, the local newspaper published articles promoting the 
study and to make people aware surveying would be conducted; 
• A cover letter for the survey questionnaire emphasising the benefits of a 
successful study. For this thesis a cover letter was prepared, and a copy is 
included in Appendix 1. The aim of the cover letter was to explain, in plain 
English, the research was being conducted as part of a PhD program in 
conjunction with the BCG; that completion of the survey would require 
recording of purchases and sales data; that participation was voluntary; that 
data collected would be used to gain a better understanding of the Buloke 
Shire economy; that the results may appear in publications; that the 
anonymity of the participants and confidentiality of data provided would be 
protected; and that participants could contact the supervisor of the study 
and/or RMIT University's Business Human Ethics Sub-Committee Secretary if 
they had any questions or concerns. Also, an information sheet entitled 'Why 
Develop An Input-Output Model of The Buloke Shire Economy?' was given to 
all participants, and a copy of this is reproduced in Appendix 2. The aim of 
this information sheet was to explain briefly and in plain language what an I-
O model is about and what it can be used for; that I-O models provide for a 
better understanding of a local economy; and that I-O models can be used to 
measure the impact of “economic shocks”, such as the establishment of a 
business, in terms of output, employment and income.  
Below, field results are presented showing the disposition of the initially designated sample for 
this thesis i.e. the number of respondents and the number of nonrespondents, including the 
number and type of entities making up each industry category in Buloke Shire, the number of 
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these entities surveyed, and the number of these entities returning surveys.  In total 485 
entities were available to be surveyed in 21 industry sectors at the time of the study. In Table 
5.2, below, the number of entities in each of the 21 industry sectors are presented. 
Table 5.2: Buloke Shire,  
Number of Entities Per Industry Sector 
Industry Sector 
No. of    
Entities 
Agriculture; Hunting And Trapping;  
Forestry and Fishing 81 
Mining 2 
Other Food Products 1 
Wood And wood Products 1 
Paper, Printing And Publishing 2 
Non-Metallic Mineral Products 2 
Fabricated Metal Products 7 
Electricity, Gas And Water 2 
Construction 31 
Retail Trade 73 
Repairs 25 
Accommodation, Cafes And  
Restaurants 31 
Transport And Storage 23 
Communication Services 4 
Finance And Insurance 11 
Property And Business Services 28 
Government Administration 1 
Education 13 
Health And Community Services 64 
Cultural And Recreational Services 46 
Personal And Other Services 37 
Households 1,5611 
The number of households in the four major towns of Birchip, Charlton, Donald and 
Wycheproof is estimated to have been 1,561, which is arrived at by analysis of population and 
average household size data. The population of the four major towns is estimated to be 3,746, 
and from ABS Census data it is known that at August 2001 the estimated average household 
size in Buloke Shire was 2.4 persons60. Consequently, dividing average houshold size into the 
estimated resident population, the number of households in the four major towns is estimated 
to be 1,561 i.e. 3,746/2.4. 
Apart from households, the total number of entities surveyed was 132, with surveys distributed 
to at least one entity in 16 of the industry categories, with Mining, Other Food Products, Wood 
and Wood Products, Electricity, Gas and Water, and Government Administration being the five  
sectors in which no surveys were distributed as the author ran out of time to do so, and 
                                                 
65 ABS 2001, Census of Population And Housing Basic Community Profile - Buloke (S) (LGA 21270), Cat. No. 2001.0, 
   Table B33 – Selected Averages 
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because of low response rates it was felt preferable to concentrate on analysis of surveys 
already returned rather than undertake additional surveying. 
Of the 16 industry categories in which surveys were distributed at least one survey was 
returned in 12 of the sectors (including the Household sector). The number of surveys returned 
in each of the 12 sectors and the types of units returning surveys are outlined in Table 5.3, 
below.  
Table 5.3: Returned Surveys By Entity Type Per Industry Sector  
Industry Sector No. And Type of Entities Returning Surveys 
Agriculture; Hunting And Trapping; Forestry and Fishing 5 – 4 farms, 1 chicken breeder 
Fabricated Metal Products 1 – steel fabricator/engineer 
Construction 3 – painter, cabinet maker, builder 
Retail 3 – 3 agricultural machinery and supplies outlets 
Accommodation, Cafes And Restaurants 4 – hotel/pub, motel, bakery, café 
Transport And Storage 1 – bus company 
Property And Business Services 3 – real estate agent, signwriter, carpet  cleaner 
Education 4 – pre-school, combined primary/high school, 2 high 
schools 
Health And Community Services 3 – general practitioner, hospital, community centre 
Cultural And Recreational Services 9 - harness racing club, football club, tennis club, bowls 
club, hockey club,  golf club, badminton club, netball 
club, cubs and scouts group 
Personal And Other Services 3 – 2 churches, 1 waste disposal company 
Households 19 
In most instances, “survey rates” and response rates are low. By “survey rates” is meant the 
number and percentage of entities surveyed out of all entities in the sample frame. For 
instance, the overall survey rate in all industry categories in Buloke Shire of the total sample 
frame is 27.21 per cent. The number of industry categories in which surveying took place is 76 
per cent. The number of households surveyed in the four main towns is 9.09 per cent, while 
survey rates in each of the 16 surveyed industry sectors range from a low of 6.17 per cent for 
Agriculture; Hunting And Trapping; Forestry And Fishing, to a high of 75 per cent for 
Communication Services. The overall survey rate as a percentage of the total number of 
entities in each of the 16 surveyed sectors is 27.61 per cent. 
Tables 5.4, below, contains survey response rates, with these figures showing the number of 
units returning surveys divided by the number of units sampled/given a survey, i.e. the figures 
indicate the number and percentage of surveyed entities in each of the 16 surveyed industry 
categories and Households that returned surveys of those units given a survey, as well as the 
number and percentage of entities out of all units (i.e. all entities within an industry category  
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Table 5.4: Survey Response Rates 
 
 
 
 
 
 
 
 
Industry 
No. of 
Surveyed 
Entities 
Returning 
Surveys 
Per 
Industry 
Category 
(1) 
Percentage 
of Surveyed 
Entities 
Returning 
Surveys Per 
Industry 
Category 
 
(2) 
No. of 
Entities 
Returning 
Surveys of 
Total No. of 
Entities Per 
Industry 
Category 
(3) 
Percentage 
of Entities 
Returning 
Surveys of 
Total No. of 
Entities Per 
Industry 
Category 
(4) 
1.   Agriculture; Hunting and Trapping; Forestry and Fishing 5 100.00 5 6.17 
8.   Paper, Printing and Publishing 0 0.00 0 0 
12. Non-Metallic Mineral Products 0 0.00 0 0 
14. Fabricated Metal Products 1 25.00 1 14.28 
19. Construction 3 30.00 3 9.67 
21. Retail Trade 3 8.33 3 4.10 
22. Repairs 0 0.00 0 0 
23. Accommodation, Cafes and Restaurants 4 33.33 4 12.90 
24. Transport and Storage 1 20.00 1 4.34 
25. Communication Services 0 0.00 0 0 
26. Finance and Insurance 0 0.00 0 0 
27. Property and Business Services 3 30.00 3 10.71 
29. Education 4 57.14 4 30.76 
30. Health and Community Services 3 60.00 3 4.68 
31. Cultural and Recreational Services 9 64.28 9 19.56 
32. Personal and Other Services 3 37.50 3 8.10 
33. Households 19 13.38 19 1.21 
      Total 1 39 29.54 39 8.15 
      Total 2 58 21.16 58 2.84 
regardless of whether they were surveyed or not) in each of the 16 surveyed industry 
categories and households that filled-in and returned a survey.  
Columns 1 and 2 of Table 5.4 contain, respectively, data on the number and percentage of 
surveyed entities in each of the 16 surveyed industry categories and Households that returned 
surveys. Focusing on the percentage figures of column 2, the response rates range from lows 
of 0 per cent for Paper, Printing and Publishing, Non-Metallic Mineral Products, Communication 
Services, and Finance and Insurance, through to a high of 100 per cent for Agriculture; 
Hunting And Trapping; Forestry And Fishing. The overall number of responses reported in 
Table 5.4 for the 16 surveyed industry sectors is 39 of 132 entities, a response rate of  29.54 
per cent. For Households, of the 142 households surveyed the number of returned surveys 
totalled 19, a response rate of 13.38 per cent. Finally, the combined figures for the 16 
surveyed industry categories and households for those units given a survey is 58 from 274, a 
response rate of 21.16 per cent.      
Columns 3 and 4 of Table 5.4 contain response rate data showing the number and percentage 
of units in each of the 16 surveyed industry sectors and households returning surveys out of all 
entities in these sectors. As can be seen, response rates for industry sectors range from 0 per 
  
  
112 
cent for Paper, Printing and Publishing, Non-Metallic Mineral Products, Repairs, Communication 
Services, and Finance and Insurance, to a high of 30.76 per cent for Education. Overall, for the 
16 surveyed industry sectors 39 of a possible 478 units returned a survey, giving a response 
rate of 8.15 per cent, while for Households, 19 of 1,561 units returned a survey, giving a 
response rate of 1.21 per cent. For the 16 industry categories  and households combined, 58 of 
2,039 units returned a survey, a response rate of 2.84 per cent.   
The above data indicates that for this thesis a relatively small number of units in Buloke Shire 
were surveyed and response rates are relatively low. Thus, caution must be used in analysing 
the results of the surveys as they may not be truly representative of the situation in Buloke 
Shire. However, for the I-O models constructed, for those industries with very low response 
rates ABS national I-O data is employed and adjusted, using the LQ technique, to improve the 
reliability and accuracy of the results.  
 Step 8:Develop A Concise, Readable Survey Questionnaire Balancing The 
            Requirement For Adequate Data With Attractiveness To Potential  
  Respondents  
The survey instrument employed in this thesis is designed to allow for recording and collection 
of required data, while at the same time minimising the burden on respondents. The survey is 
based on a similar instrument developed by Babcock (1993) for a 1985 I-O study in Kansas, 
and presented as Item 1, below. 
Babcock's questionnaire begins with an ID number for each respondent, followed by two 
questions asking respondents to record the major products produced by their unit and the 
number of establishments covered. Respondents are then asked to record their annual 
purchases according to supplying industries and location of suppliers, followed by space for 
recording other expenditures, such as wages and salaries, government taxes, and depreciation 
and retained earnings. Respondents are asked to record total purchases in dollar or percentage 
terms, as well as the percentage supplied by producers in Kansas, and the percentage supplied 
by producers in the respondents home county in order to measure the percentage of 
expenditure leaking from and imports into Kansas and the home county, respectively.  
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  Item 1: Babcock's Input-Output Expenditure and Sales Questionnaire61 
 ID No. 
 Major products produced by firm  
 Number of establishments covered by this questionnaire  
 Purchases 
Please allocate your 1985 purchases according to supplying industries and location of 
suppliers  
Supplying Industries – brief 
description  
 
(1) 
Total 
purchases 
($ or %) 
(2) 
Percent supplied by 
producers in Kansas 
 
(3) 
Percent supplied by 
producers in your 
county  
(4) 
Industry 1    
Industry 2    
Industry 3    
Industry n    
Wages and salaries    
Taxes – Federal    
          - State    
          - Local    
Depreciation and retained 
earnings 
   
Total Expenditures    
               
 Sales 
Please allocate your 1985 sales among the various business, industrial or government 
customers of your product  
Markets – brief description  
 
(1) 
Total sales 
($ or %)  
(2) 
Percent of sales 
made in Kansas 
(3) 
Percent of sales made in 
your county 
(4) 
Industry 1    
Industry 2    
Industry 3    
Industry n    
Household consumers    
Kansas State Government    
Kansas Local Government    
Federal Government, non-
defense 
   
Federal Government, 
Defense 
   
Total Receipts    
                 
Respondents are then asked to record sales information according to purchasing industries and 
location of purchasers. Sales to household are also recorded, along with sales to governments, 
                                                 
61 Sourced from Babcock,  M.W., ‘A Survey Approach To Developing An Input-Output Model’, in Otto, D.M. and Johnson, 
T.G. Eds. (1993), Microcomputer-Based Input-Output Modeling: Applications to Economic Development, Westview Press, 
Boulder, Colorado, pp. 67-69 
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including both federal non-defense and defense, with total receipts also recorded. Sales are 
recorded in dollar or percentage terms, with the percentage of sales made in Kansas and in the 
respondents home county also recorded, allowing for estimation of the percentage of revenues 
injected into and exports from Kansas and the home county, respectively.  
For this thesis three versions of the Babcock-based survey questionnaire were distributed. The 
three versions were a business survey, distributed to businesses, community groups, sporting 
clubs, and health organisations, a farm survey for farmers, and a household survey. The basic 
design of each survey was the same, and a copy of the Business Survey is included in 
Appendix 3. The only major difference between the three versions of the survey was that the 
Business Survey asked for the major products produced by the firm and number of 
establishments to be covered by the questionnaire. 
The first main section of the survey relates to expenditures and was divided into 31 industry 
categories (plus an “Other Expenses” category where spending on Government Administration 
and payments to Buloke Shire-based households (such as wages and salaries, etc.) were 
recorded). For each industry the respondent was asked to record either monthly expenditure 
(in the case of households) or annual expenditure (in the case of farms, businesses and other 
organisations), and the percentage of that spending undertaken in Buloke Shire in order to 
determine  expenditures leaking from the Shire on imports. To assist respondents fill in the 
questionnaire, each industry category included a list of the main types of activities in that 
category. Following this respondents could record additional expenditures they could not match 
to the 31 industry categories (and were told the author would match the spending later on). 
There was  also an “Other Expenses” section for recording spending on inventory depletion, 
payments to governments, depreciation allowances, and payment of wages and salaries to 
Buloke Shire- based households.  
The second part of the survey asked respondents to record sales data, but only in the industry 
categories in which they received revenue. For instance, a farmer whose only source of income 
was from farming would have recorded annual revenue in the Agriculture; Hunting and 
Trapping; Forestry and Fishing category only. Respondents were then asked to estimate the 
percentage of that revenue earned in Buloke Shire to allow for estimation of monies being 
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injected into the Shire through exports. Respondents were given space to also record any 
revenues they could not match to the 31 industry categories, and were told the author would 
match these revenues later on. Also, in the Other Revenues section respondents could record 
revenue earnt through inventory accumulation, sales to governments, private capital 
formations, and sales to Buloke Shire-based households. 
As explained above, respondents were asked to record purchase data in all industry categories 
in which expenditures occurred. However, for revenues respondents were to record sales only 
in the industry category in which their entity operated, leaving all other industry categories 
blank. Ideally an investigator will seek data on input purchases and distribution of sales to 
allow for doublechecking of estimated coefficients. However, where resources are limited, as 
for this thesis, an investigator may have to choose between collecting input purchases or sales 
distribution data.  
Isard and Langford (1971) argue it is better to have a complete set of good data than two 
incomplete sets, and if a choice has to be made, it is better to collect purchase rather than 
sales data as purchase data can be compared with data provided by other establishments 
allowing discrepencies to be identified. In contrast, sales data is much less subject to 
verification and the investigator is less able to sift through poor data and manufacture good 
data when there are gaps. Also, establishments may consider that providing sales data reveals 
too much information on their markets, whereas purchase data is less likely to reveal such 
information. Additionally, businesses may be wary of providing sales data as it could 
compromise their position with tax authorities and government departments. Isard and 
Langford also state many establishments sell or market their output through merchant 
wholesalers and may not be fully aware of the identity of those consuming their outputs, and 
that even if their output is not sold through wholesalers but directly to end user, producers 
may still be unaware from which sectors the purchasers originate. This last point is the main 
reason why detailed sales data was not sought as it was felt it would be too difficult for 
respondents to know to whom they were selling their outputs (in terms of recipient industry 
sectors), and would have placed too great a burden on respondents and reduced the likelihood 
they would fill in the survey and return it. However, total sales were requested to allow for 
balancing of expenditures with revenues. 
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 Step 9:Develop Procedures To Ensure Adequate Protection of Commercially 
Sensitive Data Provided By Individual Organisations 
• According to Fowler (1993) survey respondents should have the following information 
when asked to answer questions: 
• The name of the organisation carrying out the research and any interviewers’ 
names; 
• The sponsorship – who is supporting or paying for the research; 
• A brief description of the purposes of the research;  
• The extent to which answers are protected with respect to confidentiality, and 
whether  there are risks to or limits on the confidentiality; and 
• That cooperation is voluntary and no negative consequences will result to those 
who do not to participate,   
For this thesis all  potential respondents were given this kind of information.  
The questionnaires were hand-delivered to participants by the author to allow for explaination 
of exactly what was required of participants in filling in the survey and to reassure them that 
filling in the survey was not too burdensome. If the surveys had been mailed to respondents it 
is believed response rates would have been even lower as respondents would most likely not 
have understood what was required and the task may have seemed too overwhelming. 
As explained earlier, participants were also provided with a Plain Language Statement (also 
referred to as a cover letter and reproduced in Appendix 1), explaining the results of the study 
would be reported in a manner that would not allow respondents or their 
business/organisation/household to be identified and their confidentiality would be protected. 
The cover letter informed participants the research was being conducted as part of a PhD 
program in conjunction with the BCG; that the survey was seeking purchase and sales data; 
that participation was voluntary and participants could withdraw from the study at any time; 
that the data collected would be used to gain a better understanding of the Buloke Shire 
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economy; that the results of the study may appear in publications; and that participants could 
contact the supervisor of the study and/or RMIT University’s Business Human Ethics Sub-
Committee Secretary if they had any questions or concerns. When surveys were returned they 
were stored in a secure filing cabinet to ensure no unauthorised access to the data. The only 
person to view the contents of the surveys, other than the respondents themselves, was the 
author. 
Also, an information sheet entitled “Why Develop An Input-Output Model of The Buloke Shire 
Economy?” was given to all participants (A copy of this information sheet is reproduced in 
Appendix 2) in order to encourage participation. The information sheet explained briefly and in 
plain language what an I-O model is about and what it can be used for; that an I-O model of 
the Buloke Shire economy would provide for a better understanding of the local economy and 
how its industries interact; and that I-O models can be used to measure the impact of  
economic events, such as the establishment or closure of a business, in terms of output, 
employment and income. This was done in order to provide a better understanding to 
participants of the uses to which the data provided could be put and the benefits to Buloke 
Shire of the study. 
 Step 10: Undertake To Make The Results of The Study Available To All Survey  
Respondents        
All respondents were informed that if they returned a filled-in questionnaire they would be sent 
a summary report of the results of the study, that the results would be available for viewing on 
the internet, and that a detailed report would be presented to the Buloke Shire Council and a 
presentation of the results would occur within the Shire once the study was completed. 
5.5 The Surveying Procedure  
5.5.1 The Surveying Process  
The surveying procedures adopted in the current study involved the following process: 
After identifying entities as possible participants, a telephone call was made and the author 
introduced himself to the potential participants, explaining that:  
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• The study was being undertaken as part of a PhD program at RMIT University; 
• It was being conducted in conjunction with the BCG;  
• It was a study of the Buloke Shire economy;   
• That businesses, households, community groups, and other organisations within the 
Shire were to be surveyed in regards to their spending and earnings both within and 
outside the Shire; and 
• That the author would be visiting the town where the entity was based within a couple 
of days and whether the potential respondent would mind if the author visited them 
with a survey and explained how to fill it in.  
For the most part, those contacted as potential respondents were happy to participate, with 
only a small percentage refusing at this stage.  
The author then made a trip to the town where the entities were located and hand-delivered 
the surveys to the potential participants. Hand-delivering the surveys did have costs as it 
involved the author travelling literally thousands of kilometers to and from and between the 
towns and spending many nights in motels. Nonetheless, hand-delivering the surveys seemed 
the best way to ensure a higher response rate as the author believed upon first seeing the 
survey respondents may have been overwhelmed.  
Upon meeting potential participants the author introduced himself explaining he was from 
RMIT University in Melbourne, that he had spoken to the participant previously about the 
study, which was of the Buloke Shire economy and part of a PhD program being conducted in 
conjunction with the BCG. The author then asked participants whether they still wished to take 
part in the study. At this stage only one person refused, with the remaining persons being 
handed the the 'Plain Language Statement' and the “Why Develop An Input-Output Model of 
The Buloke Shire Economy?” document. The author then explained what was involved in filling 
in the questionnaire and that the study focused on the 2003-04 financial year and data from 
that year was required. However, because the surveys were distributed after 2003-04 the 
author stated to participants that if nothing much had changed between the current period and 
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the 2003-04 financial year the participant could use data from the current financial year. It 
was important to make this statement as the author did not wish to place too much of a 
burden on respondents by requiring them to have to go through their records for the 2003-04 
financial year. Participants were also informed they were not expected to spend hours going 
through records to fill in the survey and that good “guesstimates” or rough estimates of 
purchases and sales would suffice. It was also explained that if it was too difficult to estimate 
annual expenditures, monthly figues could be recorded (as long as the participant made note 
of this on the survey document).  
The author then explained to participants what was required of them to fill-in the various part 
of the survey, and then asked participant whether they understood the explanation and if they 
felt they could fill in the questionnaire. At this stage only a small number of people indicated 
they would not or could not further participate in the study. As previously mentioned, one of 
these people was the manager of a supermarket who felt uncomfortable that someone other 
than himself and his accountant would have access to confidential expense and sales data. A 
small number of people indicated they could not fill in the questionnaire because they did not 
have access to the required financial statements and could not estimate accurately the 
expenditures and sales of the entity. However, the majority of people stated they did 
understand what was required and could and would fill in the survey. The author then handed 
the participant a pre-paid envelope with the author's address on it and asked each participant 
to kindly return the completed questionnaire to the author in the envelope within three to four 
weeks and thanked the participants for their involvement in the study. 
5.5.2 Response Rates, Follow-Up Processes, And Why Many Surveys  
     Weren't Returned 
As mentioned previously, response rates for the surveys were relatively low. Once it had 
become obvious that a survey was not going to be returned the author contacted the 
participants and asked whether they would be returning the survey. Of those re-contacted the 
majority stated they would fill in the survey and return it or that they had already filled-in the 
survey and returned it. A small number of people stated they could/would not fill in the survey 
and would not return it as they either found it too difficult to obtain the data to fill in the 
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survey, or did not have the time to fill it in, or “just couldn't be bothered filling it in”, as one 
participant stated. Also, some participants decided that because of confidentiallity issues they 
would not fill in and return the survey. The author then re-iterated that the security and 
confidentiality of the data would be maintained and the results of the study would be reported 
in a manner not allowing identification of participants, but these people still refused to 
participate any further.  
For those who did not have the time to fill in the survey or “couldn't be bothered” it appears 
that for them the survey was too burdensome. This was a potential problem the author was 
aware of and the fear was many of those given the survey would feel it overly technical and/or 
confusing. Unfortunately, however, the data required to construct an I-O table is extensive and 
requires survey respondents to spend time recalling expenditures and revenues in numerous 
industry categories and commit to spending more than five or ten minutes filling-in the survey, 
unlike surveys where participants are asked for their opinions or to tick boxes or scales. The 
form of the survey document followed that used successfully in the Babcock (1993) study, and 
a detailed plain-language explanation of how to fill-in the survey was give to potential 
participants personally by the author, so it was hoped most participants would fill in and return 
it. Unfortunately, many did not return the surveys, indicating where I-O information is sought 
additional effort should go in to the design of the survey instrument and on deciding exactly 
what information is needed and how the original data collection requirements can be reduced 
so as to make the survey document as clear and brief as possible and not place too great a 
burden on respondents. 
In terms of survey design, an alternative approach that would simplify the task of respondents 
could be to use expenditure and sales ranges in dollar terms, as set out in Item 2, below, 
where the example of expenditures in the Retail Trade sector is used and is adapted from the 
Babcock (1993)-based survey. Such an instrument would make it easier for respondents to 
make “guesstimates” of expenditures, which would be on an average fortnightly basis, rather 
than annually or monthly, with the geographic location of these expenditures in percentage 
terms also recorded, and would still include examples of entities in which such spending 
occurrs. 
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Item 2: Simplified Survey Instrument                                                                                                                         
 
Please indicate your average total fortnightly expenditures 
(purchases/costs) at Retail outlets by circling the spending range 
that applies to you: 
$0 - $100               $101 - $200           $201 - $300      
$301 - $400           $401 - $500           $501 - $600            
$601 - $700           $701 - $800           $801 - $900            
$901 - $1,000        $1,001 - $1,500     $1,501 - $2,000      
$2,001 - $3,000     $3,001 +  
Please indicate the percent of this spending that occurs within 
Buloke Shire by circling the percentage that applies to you:       
0%       10%     20%     30%     40%     50%      
60%     70%     80%     90%     100% 
To assist you, here is a list of the most common stores that are 
included in the retail trade sector and in which you may have had 
retail spending: 
Supermarket and Grocery Stores     Department Stores 
Clothes stores             
Fresh meat, fish and poultry stores e.g butchers   
Fruit and vegetable stores    Shoes stores 
Liquor stores      Fabrics stores 
Bread and cake stores                      Takeaway food shops  
Sports and recreation good stores e.g. camping stores 
Milk bars      Toy stores 
Newsagents, book stores and stationery shops    
Photo equipment stores                    Furniture stores  
Marine equipment stores 
Floor covering outlets e.g. carpet retailers 
Hardware stores   
Car, motorbike, trailer and caravan salesyards   
Domestic appliance stores   Music shops   
Chemists and cosmetic and toiletry shops  
Antique and used good stores   Petrol stations 
Tyre stores  Mechanics                   Autoelectricians 
Panelbeaters                                   Other auto repair outlets 
Garden supplies stores    Florists   
Watch and jewellery stores    
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In other I-O studies a method used to collect data is for the investigator to select a relatively 
small number of key entities in the study economy and sit with respondants and carefully go 
through their records to extract the required data. The benefit of this approach is that the 
required data is collected and is more accurate and reliable than would be the case otherwise. 
In hindsight, this would have been a better approach for this thesis and would have probably 
ensured more surveys were filled in and the data collected would have been more accurate. 
The author did consider this approach, but again, was mindful of not placing too much of a 
burden on respondents and of the fact the respondents may not have been comfortable with 
having the author sit with them and go through their documents. Nonetheless, it is probably 
imperative that where original I-O transactions data is being sought investigators should use 
the approach of sitting with respondents and together going through records, and it is better to 
have full, accurate, reliable data from a relatively small number of key respondents than less 
accurate data from more respondents (or no response at all). 
5.6 Conclusion  
This chapter has involved discussion of the survey experience for this thesis and technical 
aspects of the surveying methodology in order to give an idea of the processes and procedures 
involved in undertaking a survey-based I-O study, as well as to meet the academic 
requirements of such a study in providing a full description of the details and procedures 
affecting estimates made from the survey data, including any fundamental assumptions and 
limitations. Additionally, the experience is discussed to give those undertaking a similar study 
in the future an indication of what to expect, what issues will arise, what are some of the 
better methods to adopt, and some of the mistakes to avoid.  
Also discussed is the necessity to survey as no detailed I-O studies of the Buloke Shire 
economy exist and because information required to construct a bottom-up or hybrid I-O table 
for the Shire economy was not available. Discussed also were the establishment of the sample 
frame, the probability sampling procedures employed, any resulting biases, and the lack of a 
statistical basis for evaluating how well or how poorly the sample represents the population of 
the Shire.  
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The procedures adopted to encourage participation in the surveying, that the survey 
instrument employed was designed to minimise burden on respondents, the activities 
undertaken to build support for the survey, and statistics and information on the types and 
numbers of entities surveyed was covered, as was the fact that caution should be used in 
analysing the survey results as they may not be wholly representative of the situation in 
Buloke Shire because of the the sampling procedures adopted and relatively low response 
rates. Finally, it was suggested in future studies of this kind additional thought and effort 
should go in to the design of the survey instrument and on deciding exactly what data is 
required and how data collection requirements can be reduced.  
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Chapter 6 - Buloke Shire Naïve Top-Down Input-
Output Model 
6.1 The Nature of The Model 
6.1.1 Introduction 
The aim of this thesis is to model the economic impact of the Birchip Cropping Group on the 
Buloke Shire economy using both top-down and hybrid input-output modeling. More 
specifically, the economic impact of the Group on the Shire is modelled to measure the effects 
of the BCG’s activities on the economy in terms of output, income, and employment. In 
measuring these impacts two I-O modelling techniques are employed, these being a relatively 
unsophisticated “naïve” top-down approach based on un-adjusted I-O coefficients drawn from 
the Australian national I-O tables, and a more sophisticated, resource-intensive, hybrid model 
based, in part, on original survey data collected from entities in Buloke Shire with adjustments 
made to the I-O coefficients sourced from the national tables using the location quotient 
technique. 
Modeling the economic impacts of the BCG on the Buloke economy is an important aspect of 
this thesis, as is the mapping of the Shire’s industrial structure in order to identify those 
sectors in the economy having the strongest inter-industry linkages and in which the 
expenditures of the BCG have the largest impacts. However, an important aim is also to 
determine whether the results of a relatively “cheap”, unsophisticated naive top-down 
approach are consistent with those of a more resource-intensive, and supposedly more 
accurate, hybrid methodology when applied at the regional level, in order to determine 
whether the naive top-down methodology represents a viable alternative to the hybrid 
technique.  
6.1.2 Top-Down Analysis - A Cost-Effective Approach 
In top-down economic impact studies existing I-O tables and multipliers are employed, with 
these tables and multipliers coming from earlier studies of the same activity or for broader 
industry groupings or larger areas, such as state or national economies. Such an approach is 
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quick, requires minimal resources, and provides an indication of the magnitude of the figures 
to expect in a more comprehensive study.  
Often regional I-O tables are not readily available and must be developed specifically for an 
economic impact study, with national or state tables employed as a basis for the regional 
tables. The top-down I-O economic impact analysis methodology employed in this chapter 
follows such an approach, with the model based on the Australian national I-O tables. Also, the 
model is said to be naïve as the I-O coefficients on which it is based are unadjusted i.e. the 
coefficients are not adjusted using the location quotients or any other technique, with the 
results of the model to be compared to those of the more sophisticated hybrid model of 
Chapter 8, with both models used to quantify aggregate and distributional impacts and sectoral 
linkages within the Buloke economy.  
6.2. Measuring Economic Impacts - The Use of Input-Output 
Analysis And Multipliers 
6.2.1 Input-Output In Economic Impact Analysis – A Recap 
One of the main aims of this thesis, as stated numerous times, is to measure the economic 
impact of the BCG on the Buloke Shire economy via the use of I-O multiplier analysis, as 
outlined in Chapter 2. This methodology has been employed in numerous other regional 
economic impact studies, both in Australia and overseas, with the general approach being to 
determine the direct and indirect effects of economic shocks or of particular industries or 
activities on regional economies. 
The studies discussed in Chapter 2 involve measurement of the regional economic impacts of a 
wide-ranging spectrum of activities, including of military spending, universities, agriculture, 
and gaming venues, amongst others. And, as pointed out in Chapter 2, the BTE states the I-O 
approach is the preferred method for economic impact analysis at the regional level as it can 
be used to analyse a variety of regions, including towns and shires, providing a good 
combination of relevant activity measures, information impact components, and analytical 
rigour, and that the methodology is the most common method employed in Australia and 
overseas in economic impact analysis. 
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It is also the case that the I-O technique can be applied in small-area studies, such as those of 
towns and shires, to measure the impact of individual firms or organisations, events, or 
activities. As outlined in Chapter 2, McDonald and O’Connell (1992) state that, since I-O 
analysis details cause and effect relationships, it is an invaluable tool for planning and 
corporate strategy development and can be employed to determine the effect of an economic 
stimulus provided by a single firm’s existing operations or an expansion or contraction of those 
operations. 
Also, I-O analysis at the regional level makes it possible to identify the sectors of an economy 
impacted most as a result of a single firm’s production or expansion and to quantify those 
impacts. As stated by Miernyk (1965), whether I-O analysis is undertaken at the larger-area 
level, such as nationally, or at the small-area level, the basic methodology used is the same. 
Models developed at the regional level provide a picture of a local economy in terms of 
significant and insignificant categories of transactions and the structural characteristics of the 
economy, and allow for analysis of the economic impacts of changes initiated both within and 
outside an economy. 
In terms of the BCG, its 2003-04 Buloke Shire-based expenditures amounted to $378,490.00, 
while total Shire production, or gross shire product (GShP), in that year is estimated to have 
been $218.83 million. Thus, the BCG’s expenditures represent a rather small percentage of 
Buloke’s GShP. However, given what has been previously stated, the I-O technique is 
appropriate for measuring the impact of an individual firm on an economy and can still provide 
valuable information on structural relationships in such a situation. 
This can be seen in some of the other regional I-O economic impact studies discussed in 
Chapter 2. For instance, O’Neil et al.’s 2001 study of the economic impact of gaming machine 
venues on employment in rural South Australian economies, EconSearch’s 2001 analysis of the 
economic impact of Lake Frome and Strzelecki Regional Reserves on the South Australian 
economy,  Felmingham’s 2002 study of the economic contribution of the Circular Head Wood 
Centre on the Tasmanian economy, and Darden and Harris’s 2002 US analysis of the economic 
impact of a $500,000 increase in construction final demand on the economy of White Pine 
County. In each of these instances the individual economic activity being studied is small in 
relation to the total output of the economy under study, yet it is still regarded as legitimate to 
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measure these impacts and the I-O technique is seen as the appropriate modeling 
methodology to be employed.        
Consequently, there is ample evidence of regional I-O economic impact analysis of the effects 
of relatively small entities or activities on economies, and I-O analysis of the economic impact 
of the BCG on the Buloke economy is consistent with this  
6.2.2 Input-Output Multiplier Analysis 
The basis of measurement of economic impacts in this thesis are I-O multipliers, which are 
summary measures used for predicting total impacts on all industries in an economy of 
changes in demand for the output of any one industry. Three of the most frequently used 
multipliers in I-O analysis are those estimating the effects of exogenous changes on outputs of 
the sectors in an economy, income earned by households because of the new outputs, and 
employment generated because of the new outputs. The notion of multipliers rests upon the 
difference between the initial effect of an exogenous (final demand) change and the total 
effects of that change, with these total effects defined as either simple multipliers, measuring  
direct and indirect effects as found via a model open with respect to households, or as total 
multipliers, measuring direct, indirect, and induced effects, and found via a model closed with 
respect to households.  
To assess the economic impact of the BCG we examine its effects on the Buloke Shire 
economy. The BCG contributes to the Shire economy as it spends much of its revenues within 
the Shire, thus adding to gross shire product. Input-outut models are employed to capture the 
effects of the Group’s expenditures in aggregate and sectorally, in order to determine the 
indirect or flow-on effects of the Group’s expenditures on the economy arising from sectoral 
linkages. Input-output models quantify the output, income and employment impacts of 
economic activity in a system, showing the effect initial spending has across different sectors 
of the economy by including subsequent spending that results. In this chapter the expenditures 
of the BCG are entered into the national I-O tables and resulting multipliers are estimated. 
These multipliers are estimated in aggregate to determine the total impacts of the 
expenditures of the BCG on the Shire eceonomy and for individual industry sectors to 
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determine those industries in which greatest impacts occur and in which the strongest sectoral 
linkages exist in the regional economy. 
6.3 The Expenditures of the Birchip Cropping Group  
6.3.1 The 2003-04 Expenditures of The BCG 
In carrying out its activities the BCG undertakes expenditures in areas such as staff wages, 
seminars, research and demonstration work, printing and distribution of newsletters and 
manuals, and so on. While some of this spending occurs outside Buloke Shire, a large 
proportion is spent within the Shire and adds to economic activity. Table 6.1, below, lists the 
annual expenditures of the BCG for the financial year 2003-04 involving payment within Buloke 
Shire. Only Buloke Shire-based expenditures are included because this thesis is concerned with 
the I-O structure of the Buloke economy, and so only economic activity occuring within the 
Shire is taken in to account. It can be seen from Table 6.1 that the Shire-based expenditures 
of the Group in 2003-04 totalled $378,490.00, with the largest items of expenditure being 
wages ($285,538.00), repairs and parts ($13,518.00), production of the crop manual 
($10,745.00), and chemicals ($10,238.00).  
6.3.2 Price-Updating The National Table 
The naive top-down model constructed in this chapter is based on the ABS national I-O tables 
specified at the 35 industry level62. However, the only full set of ABS national I-O tables 
available at the time of this study were those for 1996-97. Consequently, there existed a need 
to price-update the tables. The 1996-97 I-O tables were updated based on the movements in 
various price indices, such as the Consumer Price Index (CPI) and Producer Price Indices 
(PPIs). The tables used in updating the 1996-97 ABS National I-O Tables are contained in 
Appendix 4 – Price Indices For Inflation of ABS National I-O Tables, and Appendix 5 – 
Percentage Change In Price Index Per Industry Sector From 1996-97 To 2003-04, while the 
original ABS 1996-97 National 35 Industry I-O Industry-By-Industry Flow Table is presented in 
Appendix 6, and the price-updated 2003-04 National 35 Industry I-O Industry-By-Industry 
Flow Table is presented in Appendix 7 (although this table contains updated flows only for 
those industries having a production presence within Buloke Shire). It has been reported in  
                                                 
62ABS , Australian National Accounts, Input-Output Tables, 1996-97, Cat. No. 5209.0 
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Table 6.1: Birchip Cropping Group 2003-04 Buloke Shire-Based Expenditures63 
                Expenditure Item $ Expenditure Item $ 
Advertising 1,084.00 Newsletter 2,860.00 
Building Opening – Building Expenses 1,608.00 Member Mailouts – Other 408.00 
Building Repairs and Maintenance 201.00 Membership Expenses 500.00 
Conference Catering 6,297.00 Newspaper and Periodical Subscriptions 192.00 
Office Amenities – Catering 803.00 Rates 1,705.00 
Catering – Other 5,323.00 Office – Other Expenses 249.00 
Cleaning 248.00 Photos  9.00 
Committee Expenses 231.00 Postage  3,735.00 
Contract Spraying Expenses 196.00 Printing 560.00 
Soil Sampling 3,724.00 Staff Training 40.00 
Contract Expenses – Other 991.00 Project Costs – BWD 0002, 17, 6 2,339.00 
Crop Manual  10,745.00 Project Costs – Chemicals 10,238.00 
Diagnostic Expenditure 3,492.00 Project Consumables 1,225.00 
Diagnostic Fung. Expenditure 219.00 Project Costs –  
Herbicide Tolerance on Pulses 
140.00 
Drought Strategy Expenses 1,416.00 Project Costs – NHT 162.00 
Header Set Up Day 562.00 Project Costs – Rent Paid  1,220.00 
Events – Other 2,999.00 Project Costs – Resistence 300.00 
Executive – Chair/Treasurer Wages 8,000.00 Project Costs – Seed 152.00 
Executive – Other Wages 141.00 Project Costs – Systems Project GGA 1,178.00 
Expo Expenses 8,168.00 Project Costs – Trial Expenses 35.00 
Field Day Signs 952.00 Project Costs – Yield Profit 16.00 
Advertising – Field Day 16.00 Project Costs – Other 199.00 
Main Field Day  100.00 Promotion  50 
Members’ Field Day 7,479.00 Repairs/Parts 13,518.00 
Systems Field Day 240.00 Seminars  150.00 
Trials Review 1,460.00 Sponsors Services 402.00 
Women’s Field Day 1,288.00 Staff Entertaining 292.00 
Freight 80.00 Stationary 318.00 
Fuel 5,871.00 Sundry Expenses 112.00 
Charity Paddock – Grain Selling Costs 1,138.00 Uncategorised Expenses 77.00 
Share Farming Expenses 449.00 Uniforms 891.00 
Hire of Equipment 1,464.00 Wages 285,538.00 
Bulletin – Members Mailout 72.00 Capital Expenditure – Building & Equip. 1,336.00 
Mailouts 325.00 Total $378,490.00 
similar previous studies, such as those by the BTE, that inflating I-O tables in such a manner 
does not adversely affect the results obtained.  
This price-updating is necessary because changes in relative price-levels in different industry sectors 
affect the inter-industry relationships within the processing quadrant of an I-O table, which contains 
the technical coefficients on which I-O multipliers are based. These technical coefficients, the ąijs, 
are calculated by dividing the purchases, usually in dollar terms, of each industry sector from other 
industry sectors by total inter-industry purchases of the original sector. Thus, for instance, if the 
purchases of the Construction sector from the Wholesale Trade sector, for instance, are $1 million, 
and the total inter-industry purchases of the Construction sector are $20 million, the resulting 
technical coefficient between the Construction and Wholesale Trade sectors would be calculated as 
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$1 million/$20 million, which gives an ąij of 0.05, with the ąij representing purchases from Sector i, 
in this case Wholesale Trade, by Sector j, in this case Construction. These technical coefficients are 
then used in calculating the Leontief inverse, i.e. the (I-A)-1, and from this multipliers can be 
estimated. 
As can be seen from Appendix 5, the percentage change in price-indices for the 22 industry sectors 
over the period is quite varied, ranging from 7.67 per cent for the Wood And Wood Products sector 
to 72.47 per cent for the Finance And Insurance sector. For the majority of the 22 sectors the 
percentage rise in the respective price-indices over the eight year period is in the range of 20 to 40 
per cent.  
Price-updating the original 1996-97 ABS national I-O tables is quite a simple process and involves 
multiplying the sales (output) figures of each industry sector contained in Appendix 6, as 
represented by the respective row entries in the 1996-97 ABS National Input-Output Industry-By-
Industry Flow Table, by 1 plus the percentage change per price index per industry sector over the 
period 1996-97 to 2003-04, i.e. multiplying the respective row figures of the 1996-97 Table by 1+r, 
where r is the percentage change in the respective price index over the period divided by 100. 
6.3.3 Classifying the BCG’s Expenditures 
Following updating of the national I-O table the next step is to classify the BCG’s 2003-04 Buloke 
Shire-based expenditures according to the Australia and New Zealand Standard Industrial 
Classification (ANZSIC) codes64 at the 35 industry level. The 35 industries making up this 
classification are listed in Table 6.2, below. As outlined in Chapter 5, for the purposes of this thesis 
the industry sector Ownership of Dwellings has been removed from the list for the reasons already 
explained, and a household industry classification has been added, with Households included initially 
as Industry 35. However, as also explained in Chapter 5, a number of further aggregations are made 
so that the I-O tables constructed consist of only 33 sectors.  
Table 6.3, below, contains the BCG’s Buloke Shire-based expenditures for the 2003-04 financial year 
in each industry sector, where the number of sectors has been reduced to 33. As can be seen, the 
BCG’s Buloke Shire-based expenditures were limited to 11 of the industry categories, these being: 
Agriculture; Paper, Printing and Publishing; Construction; Retail Trade; Accommodation, Cafes and  
                                                 
64 Codes downloaded from Australian Research Council (ARC) website, www.arc.gov.au/apply_grants/anzsic_codes.htm, on 
18/08/04 
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Table 6.2: ANZSIC Classifications, 35 Industry Level65 
                        Industry                             Industry 
1. Agriculture: Hunting & Trapping;  2. Forestry & Fishing 
3. Mining 4. Meat & Dairy Products 
5. Other Food Products 6. Beverages & Tobacco Products 
7. Textiles 8. Clothing & Footwear 
9. Wood & Wood Products 10. Paper, Printing & Publishing 
11. Petroleum & Coal Products 12. Chemicals 
13. Rubber & Plastic Products 14. Non-Metallic Mineral Products 
15. Basic Metal Products 16. Fabricated Metal Products 
17. Transport Equipment 18. Other Machinery & Equipment 
19. Miscellaneous Manufacturing 20. Electricity, Gas & Water 
21. Construction 22. Wholesale Trade 
23. Retail Trade 24. Repairs 
25. Accommodation, Cafes & Restaurants 26. Transport & Storage 
27. Communication Services 28. Finance & Insurance 
29. Property & Business Services 30. Government Administration           
31. Education 32. Health & Community Services 
33. Cultural  & Recreational Services 34. Personal & Other Services 
35. Households  
Restaurants; Transport and Storage; Communication Services; Property and Business Services; 
Government Administration; Personal and Other Services; and Households. Of these 11 categories, 
the highest level of expenditure was in the Household sector, with total expenditure of $285,538.00, 
this figure representing wages paid BCG staff. Other industry categories with relatively high levels of 
expenditure include Retail Trade at $33,021.00, which includes expenditures on catering, fuel, 
stationary, and uniforms, Agriculture at $19,300, made up partly of expenditures on spraying 
services, soil sampling, diagnostic expenditures, grain selling costs, and chemicals and herbicides, 
Property and Business Services at $16,503.00, made up mainly of expenditures associated with 
advertising and promotions, staff training, equipment hire, and legal costs, and Paper, Printing and 
Publishing at $14,429.00, made up mainly of printing costs associated with the production of the 
crop manual and newsletter.           
6.4 The Naïve Top-Down Input-Output Model 
6.4.1 The Output Effects of the BCG 
6.4.1.a Introduction 
The output multiplier for an industry is defined as the total value of production by all industries 
of an economy required to satisfy one extra dollar’s worth of final demand for that industry’s 
output. In order to supply its services the BCG purchased inputs from other industries within  
                                                 
65 Australian Research Council (ARC), ANZSIC Codes, downloaded  
from http://www.arc.gov.au/apply_grants/anzsic_codes.htm 14/04/2003    
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Table 6.3: BCG Buloke Shire-Based Expenditures,  
2003-04, 33 Industry Level66 
 Industry Expenditure 
  $ 
1 Agriculture; Hunting & Trapping; Forestry & Fishing  19,300.00 
2 Mining 0.00 
3 Meat & Dairy Products 0.00 
4 Other Food Products 0.00 
5 Beverages & Tobacco Products 0.00 
6 Textiles; Clothing & Footwear  0.00 
7 Wood & Wood Products 0.00 
8 Paper, Printing & Publishing 14,429.00 
9 Petroleum & Coal Products 0.00 
10 Chemicals 0.00 
11 Rubber & Plastic Products 0.00 
 12      Non-Metallic Mineral Products 0.00 
13 Basic Metal Products 0.00 
14 Fabricated Metal Products 0.00 
15 Transport Equipment 0.00 
16 Other Machinery & Equipment 0.00 
17 Miscellaneous Manufacturing 0.00 
18 Electricity, Gas & Water 0.00 
19 Construction 2,949.00 
20 Wholesale Trade 0.00 
21 Retail Trade 33,021.00 
22 Repairs 0.00 
23 Accommodation, Cafes & Restaurants 292.00 
24 Transport & Storage 80.00 
25 Communication Services 4,468.00 
26 Finance & Insurance 0.00 
27 Property & Business Services 16,503.00 
28 Government Administration  1,705.00 
29 Education 0.00 
30 Health & Community Services 0.00 
31 Cultural & Recreational Services 0.00 
32 Personal & Other Services 9.00 
33 Households 285,538.00 
 Total 378,294.00 
Buloke Shire and these other industries then increased production and so also needed to buy 
inputs from other Buloke Shire-based industries, and so on. This chain of events eventually 
increases production levels across almost all of the industries in the Shire and leads to a 
multiplier effect in terms of the eventual change in production resulting.  
6.4.1.b The Simple Output Effects of The BCG 
The first step in generating simple output multipliers with the naïve top-down model is to enter the 
expenditure figures of Table 6.3 into the updated ABS National I-O Industry-By-Industry Flow Table 
(as contained in Appendix 7 (note – only 32 industries are used here as the model is open with 
respect to households)). The results of this are presented in Table 6.4, below, which, for those 
industries having a presence in Buloke Shire, contains aggregate and sectoral output multipliers and  
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Table 6.4: Simple And Total Output Multipliers And Effects 
            Industry Sector 
Simple  
Output 
Multiplier 
Simple  
Output  
Effect 
Total  
Output  
Multiplier 
Total  
Output  
Effect 
   $  $ 
1 Agriculture;Hunting & Trapping; Forestry & Fishing  1.60 30,783.75 2.66 51,371.90 
2 Mining         1.52  - 2.72  - 
4 Other Food Products         1.95  - 3.53  - 
7 Wood & Wood Products         1.72  - 3.59  - 
8 Paper, Printing & Publishing        1.59 22,983.67 3.28 47,275.73 
12 Non-Metallic Mineral Products        1.89  - 3.53  - 
14 Fabricated Metal Products        1.60  - 3.66  - 
18 Electricity, Gas & Water        1.57  - 2.66  - 
19 Construction        1.64 4,828.31 3.29 9,714.08 
21 Retail Trade        1.71 56,609.63 4.16 137,366.55 
22 Repairs        1.14  - 2.44  - 
23  Accommodation, Cafes & Restaurants       1.64 477.77 3.46 1,011.59 
24 Transport & Storage        1.58 126.68 3.42 273.41 
25 Communication Services        1.44 6,429.25 3.15 14,066.99 
26 Finance & Insurance        1.50  - 3.14  - 
27 Property & Business Services        1.76 29,117.62 3.73 61,607.80 
28 Government Administration        1.58 2,699.82 4.24 7,224.92 
29 Education        1.16  - 4.31  - 
30 Health & Community Services        1.25  - 4.14  - 
31 Cultural & Recreational Services        1.62  - 3.50  - 
32 Personal & Other Services        1.32 11.92 3.77 33.97 
33 Households  -  - 3.87 1,105,982.78 
 Aggregate Output Multipliers And Effects 1.66 154,068.41 3.79 1,435,929.72 
effects. Analysis of these figures reveals interesting results. Firstly, the aggregate simple output 
multiplier is estimated to be 1.66, based on a change in final demand attributable to the BCG (with 
the open model) of $92,756, and the simple output effect of this is estimated to be $154,068.41, 
meaning that for every $1 of expenditure within Buloke Shire by the BCG in 2003-04, $1.66 in 
output was generated.  
In terms of sectoral simple output effects resulting from the expenditures of the BCG, , those 
generating the largest effects are Retail Trade at $56,609.63, Agriculture at $30,783.75, 
Property and Business Services at $29,117.92, and Paper, Printing and Publishing at 
$22,983.67, which is not surprising given that in 2003-04 the Buloke Shire-based expenditures 
of the Group were largest in these sectors (as well as in the Household sector). The simple 
output multipliers estimated for these industries range from 1.59 for Paper, Printing and 
Publishing to 1.76 for Property and Business Services, and it is these industries that generate 
largest increases in output in the economy.  
One of the purposes of this thesis is to compare the results obtained with those of previous 
studies. In two of the previous studies to which the results are being compared (the AIHS and 
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RMIT Hamilton studies) the I-O models employed were naïve, of the top-down variety, and 
open with respect to households, meaning the multipliers generated in those studies were 
simple multipliers. The aggregate simple output multiplier estimated here is 1.66, while in the 
two previous studies the simple output multipliers were estimated to be 1.84 in the case of the 
Hamilton study and 1.47 in the case of the AIHS study. Consequently, the 1.66 aggregate 
simple output multiplier figure estimated here seems realistic when compared to the other 
studies and suggests the top-down methodology employed here and in the previous studies 
provide consistent results. However, it should be noted that in the two previous studies, which 
were conducted in 2001 in the case of the AIHS study and 2003 in the case of the RMIT 
Hamilton study, the 1996-97 ABS I-O tables were used as a base and were not adjusted for 
inflation i.e. the figures in the 1996-97 ABS tables were not inflated to the years of the studies. 
Therefore, it could be argued that the approach being employed here, where the base I-O 
tables are adjusted for price changes, produces more reliable results.    
In terms of sectoral multipliers, those industries with the largest multipliers are Other Food 
Products, with a simple output multiplier of 1.95, Non-Metallic Mineral Products at 1.89, Wood 
and Wood Products at 1.72, Retail Trade at 1.71, and Property and Business Services at 1.76. 
And while most of these industries are relatively minor in terms of the simple output effects 
generated by them as a result of the expenditures of the BCG, it is these industries that have 
the strongest inter-industry, backward linkages within the Shire economy, as evidenced by the 
relatively large simple output multipliers estimated for these sectors.  
6.4.1.c The Total Output Effects of The BCG 
In order to generate total output multipliers with the naïve top-down model the expenditure 
figures of Table 6.3 are again entered into the updated ABS National I-O Industry-By-Industry 
Flow Table (as presented in Appendix 7 - note –  33 industries are used here as the model is 
closed with respect to households). Table 6.4 also contains the results of this procedure for the 
industries having a presence within Buloke Shire.  
The results contained in Table 6.4 reveal that inclusion of the household sector has a major 
effect, significantly increasing the size of the aggregate and sectoral output effects and 
multipliers. The estimated aggregate total output multiplier is 3.796, significantly larger than 
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the aggregate simple output multiplier of 1.66. This total output multiplier of 3.796 tells us 
that for every $1 of expenditure by the BCG within Buloke Shire $3.796 worth of output is 
generated via direct, indirect, and induced effects, where induced effects take in to account the 
impact of income earned and spent by the household sector, thus increasing the impact of a 
dollar’s worth of expenditure. Given the total output multiplier of 3.796 and final demand 
spending by the BCG of approximately $378,000, the total change in production resulting is 
estimated at $1,435,929.72  
The sectors generating the largest total output effects as a result of the 2003-04 Buloke Shire-
based expenditures of the BCG are Households, with total output effects generated of 
$1,105,982.78, and, as was the case with the open model, Retail Trade at $137,366.55, 
Property and Business Services at $61,607.80, Agriculture at $51,371.90, and Paper, Printing 
and Publishing at $47,275.73. The total output multipliers estimated for these industries range 
from 2.66 for Agriculture to 4.16 for Retail Trade, and it is these industries generating the 
largest increases in production in the economy. 
The industries having the largest total output multipliers, and hence those industries in which 
strongest inter-industry linkages exist in terms of total output effects, are Education at 4.31, 
Government Administration at 4.24, Retail Trade at 4.16, and Health and Community Services 
at 4.14. This is somewhat different to the findings with the open version of the model where 
the sectors with the largest output multipliers were generally other sectors, these being Other 
Food Products, Non-Metallic Mineral Products, Property and Business Services, and Wood and 
Wood Products (as well as Retail Trade), so inclusion of the Household sector changes the 
relative strengths of the inter-industry relationships within the Shire economy.   
6.4.2. The Income Effects of the BCG 
6.4.2.a Introduction 
Income multipliers translate the impacts of final demand spending changes into changes in 
income received by households (labour supply). In this section the simple and total income 
effects of the expenditures of the BCG and simple and total income multipliers are estimated 
with the naïve top-down model.  
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6.4.2.b The Simple Income Effects of The BCG 
Table 6.5, below, contains estimates of aggregate and sectoral simple income multipliers and 
effects. The aggregate simple income multiplier is estimated to be 0.49, meaning that for 
every dollar spent by the BCG within Buloke Shire 49 cents in income is generated (for the 
household sector) through direct and indirect effects, with the aggregate simple income effect  
totalling $45,407.58.     
Table 6.5: Simple And Total Income Multipliers And Effects 
 Industry Sector 
Simple  
Income  
Multiplier 
Simple  
Income  
Effect 
Total  
Income  
Multiplier 
Total  
Income  
Effect 
   $  $ 
1 Agriculture ;Hunting And Trapping; Forestry & Fishing  0.27 5,315.36 0.47 9,158.38 
2 Mining         0.31  - 0.53  - 
4 Other Food Products         0.41  - 0.70  - 
7 Wood & Wood Products         0.48  - 0.82  - 
8 Paper, Printing & Publishing        0.43 6,271.62 0.74 10,806.01 
12 Non-Metallic Mineral Products        0.42  - 0.72  - 
14 Fabricated Metal Products        0.53  - 0.91  - 
18 Electricity, Gas & Water        0.28  - 0.48  - 
19 Construction        0.42 1,261.39 0.73 2,173.37 
21 Retail Trade        0.63 20,849.48 1.08 35,923.70 
22 Repairs        0.33  - 0.57  - 
23 Accommodation, Cafes & Restaurants        0.47 137.82 0.81 237.46 
24 Transport & Storage        0.47 37.88 0.81 65.27 
25 Communication Services        0.44 1,971.88 0.76 3,397.55 
26 Finance & Insurance        0.42  - 0.72  - 
27 Property & Business Services        0.51 8,388.18 0.87 14,452.85 
28 Government Administration      0.68 1,168.27 1.18 2,012.94 
29 Education        0.81  - 1.40  - 
30 Health & Community Services        0.74  - 1.28  - 
31 Cultural & Recreational Services        0.48  - 0.83  - 
32 Personal & Other Services        0.63 5.69 1.09 9.81 
33 Households  -  - 0.72 206,444.48 
 Aggregate Income Multipliers And Effects 0.49 45,407.58 0.75 284,681.82 
The industries generating the largest simple income effects in the Shire economy are Retail 
Trade at $20,849.48, Property and Business Services at $8,388.18, Paper, Printing and 
Publishing at $6,271.62, and Agriculture at $5,315.36, which, again, is not surprising given the 
relatively large Shire-based expenditures of the BCG in these sectors in 2003-04. For these 
industries the simple income multipliers range from 0.27 in the case of Agriculture to 0.63 for 
Retail Trade, with these simple income multipliers taking into account the direct and indirect 
income effects of the expenditures of the BCG and telling us the income earned by workers in 
the economy for a $1 increase in demand for the output of that sector. So, for Retail Trade, for 
instance, the simple income multiplier of 0.63 tells us that for every $1 of demand for the 
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output of the Retail Trade sector employees in the Shire earn 63 cents in income when direct 
and indirect effects are taken in to account.  
The industries with the largest simple income multipliers are Education at 0.81, Health and 
Community Services at 0.74, Government Administration at 0.68, and both Retail Trade and 
Personal and Other Services at 0.63, and in terms of the open naïve top-down model it is these 
industries having strongest inter-industry backward linkages within the local economy. This is 
different to the finding with the simple output multipliers where the industries with largest 
multipliers are Other Food Products, Non-Metallic Mineral Products, Wood and Wood Products, 
and Property and Business Services, (as well as Retail Trade), so it seems that the relative 
inter-sectoral backward linkage strength of industries can vary depending on the multiplier 
being estimated.   
6.4.2.c The Total Income Effects of The BCG 
Table 6.5 also contains aggregate and sectoral total income multipliers and effects estimated 
with the naïve top-down model, and as expected the total income effects and multipliers are 
greater than the simple income effects and multipliers. The aggregate total income multiplier is 
estimated to be 0.75, meaning that for every dollar spent by the BCG within Buloke Shire in 
2003-04 75 cents in income was generated for the household sector through direct, indirect, 
and induced effects, and the aggregate total income effect resulting is estimated to be 
$284,681.82.  
The largest sectoral total income effects generated are by the Household sector at 
$206,444.48, and again, Retail Trade at $35,923.70, Property And Business Services at 
$14,452.85, Paper, Printing And Publishing at $10,806.01, and Agriculture at $9,158.38, with 
the total income multipliers for these sectors ranging from 0.47 in the case of Agriculture to 
1.08 for Retail Trade. Given the BCG’s expenditures in these sectors were relatively large this 
is not surprising. 
The sectors with the largest total income multipliers are Education at 1.40, Health and 
Community Services at 1.28, Government Administration at 1.18, Personal and Other Services 
at 1.09, and Retail Trade at 1.08, as was the case with the simple income multipliers, and it is 
these industries having the strongest inter-industry backward linkages within the local 
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economy in terms of their total income effects. These total income multipliers tell us for each 
$1 of expenditure in an industry how much income is generated in the economy as a result. 
So, for instance, for the Personal And Other Services sector the total income multiplier of 1.09 
tells us that for each $1 of expenditure on the output of that sector $1.09 is generated in 
income for workers in Buloke Shire when direct, indirect, and induced effects are taken in to 
account.  
6.4.3 The Employment Effects of the BCG 
6.4.3.a Introduction 
Employment multipliers estimate the relationship between the value of output of a sector and 
employment in an econony in physical units, translating the impacts of final demand spending 
into changes in employment and showing for each $1 million worth of expenditure the number 
of jobs created. In this section the employment effects of the expenditures of the BCG are 
estimated with the naïve top-down model.  
6.4.3.b The Simple Employment Effects of The BCG 
Simple employment effects and multipliers are estimated in this section, with Table 6.6, below, 
containing estimates of these multipliers and effects. The aggregate simple employment 
multiplier is estimated to be 23.44, meaning that for every $1 million spent by the BCG within 
Buloke in 2003-04 23.44 full-time equivalent (FTE) jobs were created within the Shire through 
direct and indirect effects, with the actual number of FTE jobs created estimated to be 2.17.  
The industries generating largest simple employment effects are Retail Trade at 0.81 FTE jobs, 
Agriculture 0.44 FTE jobs, Property And Business Services at 0.42 FTE jobs, and Paper, Printing 
And Publishing at 0.33 FTE jobs, with simple employment multipliers ranging from 22.88 for 
Paper, Printing and Publishing to 25.34 for Property and Business Services, and, again, given 
the BCG’s 2003-04 expenditures in these sectors were the highest this is to be expected.  
The industry sectors with the largest estimated simple employment multipliers are Other Food 
Products at 28.02, Non-Metallic Mineral Products at 27.21, Property and Business Services at 
25.34, Wood and Wood Products at 24.76, and Retail Trade at 24.62, and it is these sectors  
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Table 6.6: Simple And Total Employment Multipliers And Effects 
 Industry Sector 
Simple  
Employment  
Multiplier  
(per  
$1 million  
of spending) 
Simple  
Employment  
Effect 
Total  
Employment  
Multiplier  
(per  
$1 million  
of spending) 
Total  
Employment  
Effect 
1 Agriculture ;Hunting & Trapping; Forestry & 
Fishing  
22.91 0.44 38.23 0.74 
2 Mining         21.79 - 39.15 - 
4 Other Food Products         28.02 - 50.72 - 
7 Wood & Wood Products         24.76 - 51.55 - 
8 Paper, Printing & Publishing        22.88 0.33 47.06 0.68 
12 Non-Metallic Mineral Products        27.21 - 50.72 - 
14 Fabricated Metal Products        23.00 - 52.62 - 
18 Electricity, Gas & Water        22.52 - 38.24 - 
19 Construction        23.51 0.07 47.31 0.14 
21 Retail Trade        24.62 0.81 59.75 1.97 
22 Repairs        16.39 - 35.00 - 
23 Accommodation, Cafes & Restaurants        23.50 0.0067 49.76 0.01 
24 Transport & Storage        22.74 0.0018 49.08 0.0039 
25 Communication Services        20.67 0.09 45.22 0.20 
26 Finance & Insurance        21.52 - 45.07 - 
27 Property & Business Services        25.34 0.42 53.62 0.88 
28 Government Administration   22.74 - 60.86 0.10 
29 Education        16.68 - 61.91 - 
30 Health & Community Services        18.00 - 59.41 - 
31 Cultural & Recreational Services        23.26 - 50.29 - 
32 Personal & Other Services        19.02 0.0002 54.21 0.0005 
33 Households  - - 55.63 15.88 
 Aggregate Employment Multipliers Effects 23.44 2.17 54.52 20.62 
having strongest inter-industry backward linkages within the local economy in terms of simple 
employment effects.  
Comparing the simple employment multipliers of the naïve top-down model to the equivalent 
output and income multipliers, the same industries with the highest simple output multipliers, 
these being Other Food Products, Non-Metallic Mineral Products, Wood and Wood Products, 
Retail Trade, and Property and Business Services, also have the highest employment 
multipliers. In terms of simple income multipliers, the Retail Trade sector has one of the 
highest multipliers, as is does with simple employment multipliers, but the other sectors 
having relatively high simple income multipliers, these being Education, Health and 
Community Services, Government Administration, and Personal and Other Services, do not 
have high simple employment multipliers, so their inter-linkage strength within the Shire 
economy is diminished somewhat when employment creation is measured.  
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6.4.3.c The Total Employment Effects of The BCG 
Table 6.6 also contains estimates of total employment multipliers and effects and, as expected, 
they are higher than the simple employment estimates. The estimated aggregate total 
employment multiplier is 54.52, telling us for each $1 million of expenditure within the Shire 
economy the number of FTE jobs created, meaning that for every $1 million spent by the BCG 
in Buloke Shire 54.52 FTE jobs are created through direct, indirect, and induced effects, and 
also meaning the aggregate increase in employment attributable to the Buloke Shire-based 
final demand spending of the BCG in 2003-04 was 20.62 FTE jobs. Consequently, inclusion of 
Households as an endogenous sector significantly increases the employment generation impact 
of the BCG, which makes sense as, by including Households, induced impacts are also 
included.  
The sector generating largest total employment effects is Households at 15.88 FTE jobs. 
Relatively large total employment effects (although significantly smaller than the effect within 
the Household sector) are also generated by Retail Trade at 1.97 FTE jobs, Property And 
Business Services at 0.88 FTE jobs, Agriculture at 0.74 FTE jobs, and Paper, Printing and 
Publishing at 0.68 FTE jobs, which is predictable given the relatively large expenditures within 
these sector by the BCG, and the estimated total employment multipliers for these sectors 
range from 38.23 in the case of Agriculture to 59.75 in the case of Retail Trade. 
The industry sectors with the highest total employment multipliers are Households at 15.88 
FTE jobs per $1 million of expenditure, and, as with simple employment multipliers, Retail 
Trade at 1.97 FTE jobs, Property and Business Services at 0.88 FTE jobs, Agriculture at 0.74 
FTE jobs, and Paper, Printing and Publishing at 0.68 FTE jobs, and it is these industries having 
the strongest inter-industry backward linkages within the Shire economy in terms of total 
employment. 
Comparing the total employment multiplier results of the naïve top-down model with the total 
output and income results, for all three measures Retail Trade is found to have relatively high 
multipliers, indicating this sector has particularly strong inter-industry backward linkages in 
the Shire economy and plays a significant role. However, while large total employment 
multipliers are estimated for Property and Business Services, Agriculture, and Paper, Printing 
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and Publishing, the same is not the case in terms of total output and income, where the 
industry sectors with relatively large multipliers (apart from Retail Trade) are Education, 
Government Administration, Health and Community Services, and, in the case of total income 
multipliers, Personal and Other Services. Thus, the relative importance of individual industries 
within the Shire economy can be affected by the measure being employed. 
6.4.4 What The Results Tell Us 
The findings of this chapter reveal mixed results in terms of the effects of the spending of the 
BCG on, and the structure of, the Buloke Shire economy. For instance, within some industry 
sectors the expenditures of the BCG were quite large, thus generating large output, income 
and employment impacts in the Shire economy. An example is the Agriculture sector where, 
with the closed model, for instance, the change in output occuring in the economy as a result 
of the expenditures of the BCG is relatively large at $51,371.90, based on 2003-04 Buloke 
Shire expenditures of the BCG in the sector of $19,300.00. Similar large output, income and 
employment effects are generated by the Paper, Printing and Publishing, Retail Trade, Property 
And Business Services, and Household sectors. However, the multiplier estimates for some of 
these sectors are only about average and often smaller than the estimates for other industries. 
For example, with the closed model the estimated output multiplier for Households is 2.66, 
while for Government Administration, where the estimted total output effect generated is 
relatively small at $7,224.92, the total output multiplier is much larger at 4.24.  
This discrepancy between the size of effects and multipliers for some industries suggests it is 
necessary to examine both measures when assessing the impact of spending on an economy 
and the role different sectors play. It does not automatically follow that large output, income or 
employment effects are associated with large multipliers. For example, it may be the case that 
an industry, say Industry A, in a hypothetical model may be quite labour-intensive, while 
another industry, say Industry D, may be capital intensive. A labour-intensive industry will 
produce larger direct changes than one which is capital-intensive. However, once indirect 
effects are added these differences may be eliminated or reversed. Thus, even with simple 
multipliers the effects of a capital-intensive industry will be larger than those of a labour-
intensive industry. According to Miernyk (1965) the reason for this is that an industry that uses 
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a great deal of labour (such as Industry A in this example) but not many other inputs will 
probably have fewer interactions with other industries than one which utilises a considerable 
amount of capital equipment (such as Industry D in this example). When an industry that uses 
a great deal of capital expands its output the chain reaction this sets off will spread throughout 
many sectors of the economy.  An example of labour-intensive industries is the service 
industries, which tend to have high direct income effects because a substantial proportion of 
their costs consist of direct payments to factors of production (wages, rent, profit, etc.) rather 
than purchases of materials. However, labour-intensive industries also tend to have relatively 
smaller indirect income effects. 
Examination of the results of the naïve top-down model provide information on the structure of 
the Buloke Shire economy. As stated, multipliers for the Agriculture sector are relatively small, 
and it can be concluded this sector is a relatively labour-intensive one not having particularly 
strong linkages with other sectors in the economy. However, the total output multiplier for the 
Education sector is 4.31 indicating this sector has stronger indirect linkages in the local 
economy, so that when demand in the sector expands the output of the Shire economy will 
also greatly expand as the sector is involved indirectly in the production of many other sectors 
within the economy.  
The industry sectors that are estimated to have large multipliers with the naïve top-down 
model are generally Retail Trade, in which the BCG had large Buloke Shire-based expenditures 
in 2003-04, and in which the output, income and employment effects generated are relatively 
large, as well as Education, Government Administration, and Health and Community Services. 
It is these industries having strong inter-industry backward linkages within the Buloke Shire 
economy.   
The I-O impacts and multipliers in this chapter are estimated with a naïve top-down model and 
it will be interesting to compare the results to those of the hybrid model of Chapter 8 to 
determine whether the findings of this chapter are repeated with the hybrid model. 
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6.5 Conclusion 
In this chapter a naïve top-down I-O analysis of the aggregate and sectoral impacts of the 
expenditures of the BCG on the Buloke economy and of the inter-industry structure of the Shire 
is undertaken with direct, indirect, and induced effects measured in terms of output, income 
and employment. The results of the analyses undertaken present interesting findings. For 
instance, the effects of the BCG within the Shire economy are significant and positive, with the 
2003-04 Buloke Shire-based expenditures of the Group of $378,294.00 generating a total 
change in production in the Shire of $1,435,292.72, based on a total output multiplier of 3.79. 
For some individual industries the output generation impacts resulting from the spending of 
the BCG are quite large, such as in the case of the Household sector (total output effect of 
$1,105,982.78), Retail Trade ($137,366.55), Property and Business Services ($61,607.80), 
Agriculture (451,371.90), and Paper, Print and Publishing ($47,275.73), although it is in these 
sectors where the BCG had relatively high expenditures in 2003-04. 
Also, the 2003-04 Buloke Shire-based expenditures of the Group are estimated to have 
generated $284,681.82 in income in the Shire, based on a total income multiplier of 0.75, as 
well as generating large income effects via the Property and Business Services, Paper, Printing 
and Publishing, Agriculture, Retail Trade, and Household sectors, ranging from $9,153.38 for 
Agriculture to $206,444.48 for the Household sector. 
The BCG was also responsible for the creation of a large number of jobs in the Shire in 2003-
04, with the aggregate employment generation effect of the Group estimated to have been 
20.62 FTE jobs, based on a total employment multiplier of 54.52 FTE jobs per $1 million worth 
of expenditure. The most significant employment generation effects occurred via the Household 
and Retail Trade sectors, with the number of FTE jobs generated in the Shire economy 
estimated to have been 15.88 and 1.97, respectively.  
In terms of inter-industry structure, the naïve top-down model indicates that the Retail Trade, 
Education, Government Administration, and Health and Community Services sectors have very 
strong backward linkages in the Shire economy, with the output, income and employment 
multipliers estimated for these sectors generally being highest. 
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Comparison of the differences in results between the open and closed versions of the naïve top 
down model indicate that the inclusion of the Household sector within the model, that is where 
households are made endogenous, consistently and significantly increases the size of the 
effects and multipliers, and in all instances aggregate and sectoral effects and multipliers are 
larger with the closed model.  
Also, the simple output multiplier results of the naïve top-down model are compared to those 
of other studies, and the aggeregate figure of 1.66 is found to be compareable to the estimates 
in the comparison studies, suggesting that the approach adopted in this and the other studies 
gives consistent results, even though the naïve top-down model developed here is based on 
national I-O tables adjusted for price changes, which was not the case in the other studies. 
In addition to giving an indication of the magnitude of the impacts of the Buloke Shire-based 
expenditures of the BCG on the Shire economy and of the economy’s structure, the results of 
this chapter are also to be compared to those of the more sophisticated hybrid model of 
Chapter 8 in order to assess whether the results of a naïve top-down regional I-O analysis are 
consistent with those of a theoretically more reliable and accurate hybrid model, and whether 
naïve top-down I-O modeling can be legitimately undertaken at the regional level.    
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Chapter 7 - Calculation And Application of Location 
Quotients  
7.1 The Aim of This Chapter 
In Chapter 6 a relatively unsophisticated naïve top-down I-O model of Buloke Shire economy 
was constructed measuring the impacts of the BCG on the economy and inter-industry 
linkages. The model is termed “naive top-down” as it is based on un-adjusted I-O coefficients 
drawn from the Australian national I-O tables. However, in Chapter 8 the I-O model to be 
constructed is of the hybrid variety, meaning the I-O coefficients estimated are based, in part, 
on original survey data collected from entities in Buloke Shire, and also where adjustments are 
made to top-down coefficients drawn from the national tables using the LQ-adjustment 
technique. 
As the LQ-adjustment technique is applied to the top-down coefficients of the hybrid model of 
Chapter 8, with the LQ methodology employed being the AFLQ (Augmented Flegg Location 
Quotient) approach of Flegg, Webber and Elliot (1995) (as discussed in Chapter 4), the 
purpose of this chapter is to undertake sensitivity analysis testing to determine the appropriate 
form of the AFLQ technique to be used in constructing the hybrid model.   
7.2 A Recap On Location Quotients 
As previously discussed, a problem with setting up a full-survey bottom-up regional I-O model 
is the high cost involved. An alternative is to apply a non-survey methodology to national or 
larger area coefficients, with one such approach involving the application of LQs. Location 
quotient adjustment involves re-estimation of I-O coefficients drawn from larger area tables 
using information derived from national and regional employment data. In effect, LQs are a 
technique for assessing a region’s specialisation in an industry so the industrial composition of 
a local economy is better understood by comparing the local structure with other regions or 
with the country as a whole, rather than examining the local economy in isolation.  
Location quotients can vary among regions due to differences in consumption and production 
patterns. The term LQ = 1 for a particular industry means the region has the same percentage 
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of employment in that industry as found nationally, with this industry neither importing any of 
its product into nor exporting any of its product out of the region. The term LQ < 1 means the 
area has a less than proportionate share of employment in a particular industry when 
compared to the nation as a whole, so the industry is regarded as an import industry as it does 
not produce  sufficient output to meet local demand for its products, so some of its product will 
need to be imported. The term LQ > 1 implies a greater than proportionate concentration of 
employment in an industry in the region compared to the nation as a whole, and the industry 
will be an exporting industry producing more output than is demanded locally and so the 
excess can be exported from the region.  
Also in Chapter 4 the advantages of LQs were discussed, including: that they are an 
inexpensive way to describe a region’s exports as they can be constructed from published 
data; that LQs can help estimate indirect exports; and that the LQ technique applies equally to 
commodities and services, with services being regarded as exports when non-residents enter a 
region to purchase a them. 
The LQ estimation approach of Flegg, Webber and Elliot (1995) was also discussed in Chapter 
4, and is the estimation technique adopted in this thesis. This technique involves the following 
four step process: 
1. Scaling of the national transactions matrix down to regional values by multiplying each 
column by the ratio REj/NEj; 
2. Multiplication of each element in the regionalised matrix obtained in step 1 by the 
appropriate LQ (where fractional), adjusting imports as necessary; 
3. Aggregation of the cells of the matrix formed in step 2 to form a regional matrix of 
appropriate size; and 
4. Calculatation of the intraregional input coefficients and multipliers. 
Flegg and Webber (2000) specify the exact form of the LQ equation adopted in this thesis, with 
the equation of the following form:  
AFLQij = CILQij x λ* x [log2(1 + SLQj)],     (7.1)  
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where CILQij and SLQj are as defined in Chapter 4. This approach is able to produce estimates 
of regional coefficients that are less biased and more precise than alternative adjustment 
approaches, such as the SLQ and CILQ methods.  
7.3 The Location Quotient Calculation And Adjustment 
Process    
The first step in calculating LQs is to scale the national transactions matrix down to regional 
values by multiplying each column of the national matrix by the ratio
j
j
NE
RE
, 
where jRE refers to the level of employment in industry j in the region, while jNE refers to the 
level of national employment in industry j. 
Table 7.1, below, is the price-adjusted 2003-04 national I-O industry-by-industry flow table 
specified at the 32 industry level, as employed in construction of the open naive top-down 
model of Chapter 6. For demonstration purposes, Table 7.1 contains the intra-industry flows 
for the Mining sector of Buloke Shire only. However, the same approach is adopted for all 
industries in the calculation of LQs for both open and closed models. The bottom row of Table 
7.1 contains the ratio  
j
j
NE
RE
 for the Mining industry, (equal to 0.000119). Continuing with 
the same example, Table 7.2, below, contains intra-industry flows for Mining after scaling the 
national transactions matrix numbers down to regional values by multiplying the Mining 
column of the industry-by-industry flow table by the ratio REj/NEj (i.e. by 0.000119). 
The next step in the process involves calculating a cross-industry location quotients (CILQs) 
matrix, where the CILQs are calculated as 











j
j
i
i
NE
RE
NE
RE
, but where simple location 
quotient (SLQ) figures are entered along the main diagonal of the matrix, with the SLQs 
calculated as ( )TRETNExNERE ii  . As an example, Table 7.3, below, contains the CILQ 
figures for the Mining sector (with the SLQ figure in bold).  
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Table 7.1: 2003-04 Industry-By-Industry Flow Table,  
Direct Allocation of Competing Imports, Basic Prices, 2003-0467  
  Mining 
 From Industry ($ million) 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.7 
2 Mining 4,209.9 
3 Meat & Dairy Products  0.0 
4 Other Food Products 15.1 
5 Beverages & Tobacco Products 0.0 
6 Textiles; Clothing & Footwear 0.0 
7 Wood & Wood Products 31.1 
8 Paper, Printing & Publishing 130.7 
9 Petroleum & Coal Products  0.0 
10 Chemicals  0.0 
11 Rubber & Plastic Products  0.0 
12 Non-Metallic Mineral Products 83.6 
13 Basic Metal Products  0.0 
14 Fabricated Metal Products 566.2 
15 Transport Equipment  0.0 
16 Other Machinery & Equipment  0.0 
17 Miscellaneous Manufacturing  0.0 
18 Electricity, Gas & Water 989.7 
19 Construction 286.5 
20 Wholesale Trade  0.0 
21 Retail Trade 10.5 
22 Repairs 430.1 
23 Accommodation, Cafes & Restaurants 501.1 
24 Transport & Storage 2,070.8 
25 Communication Services 395.8 
26 Finance & Insurance 1,306.8 
27 Property & Business Services 2,372.1 
28 Government Administration 291.2 
29 Education 42.1 
30 Health & Community Services 257.0 
31 Cultural & Recreational Services 12.9 
32 Personal & Other Services 205.1 
 Intermediate Uses 21,613.6 
 Payments 21,329.0 
 Australian Production 42,942.6 
 rej/nej 0.0001197159 
          
The next step involves calculating the AFLQs which are used to multiply each element in the 
regionalised matrix. The AFLQ equation is of the form ( )[ ]jij SLQxxCILQ +1log 2*λ , with the 
term ( )[ ]jSLQ+1log 2  included to allow for the effects of regional specialisation and operative 
only in instances where 1>jSLQ  (and so is used in calculation of the AFLQs for the Agriculture, 
Other Food Products, Electricity, Gas and Water, and Education sectors only, while for the 
remaining industry sectors the equation is of the shortened form
*λxCILQij ). As an example,  
 
                                                 
67 Note – this table presents only the Mining sector column of the full 2003-04 Industry-By-Industry Flow Table.  
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Table 7.2: National Intra-Industry Transactions Matrix  
Scaled To Regional Values68  
  Mining  
 From Industry ($ million) 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.0000796733 
2 Mining 0.5039871880 
 3 Meat & Dairy Products 0.0000000000  
4 Other Food Products 0.0018135399 
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.0037251546 
8 Paper, Printing & Publishing 0.0156480224 
9 Petroleum & Coal Products  0.0000000000 
10 Chemicals 0.0000000000 
11 Rubber & Plastic Products  0.0000000000 
12 Non-Metallic Mineral Products 0.0100141204 
13 Basic Metal Products 0.0000000000 
14 Fabricated Metal Products 0.0677803794 
15 Transport Equipment  0.0000000000 
16 Other Machinery & Equipment 0.0000000000 
17 Miscellaneous Manufacturing  0.0000000000 
18 Electricity, Gas & Water 0.1184773585 
19 Construction 0.0342946510 
20 Wholesale Trade 0.0000000000 
21 Retail Trade 0.0012524375 
22 Repairs 0.0514911276 
23 Accommodation, Cafes & Restaurants 0.0599918801 
24 Transport & Storage 0.2479123494 
25 Communication Services 0.0473885735 
26 Finance & Insurance 0.1564453259 
27 Property & Business Services 0.2839770761 
28 Government Administration 0.0348571623 
29 Education 0.0050443002 
30 Health & Community Services 0.0307613507 
31 Cultural & Recreational Services 0.0015461030 
32 Personal & Other Services 0.0245486978 
 Intermediate Uses 2.5874928470 
 Payments 2.5534164165 
 Shire Production 5.1409092635 
 
Table 7.4, below, contains AFLQ figures for the Mining industry for the 32-sector open model where 
δ = 0.1 and  ( )[ ] 1.02* 1log TNETRE+=λ   = 0.471753.  
Next, each element in the regionalised matrix obtained in step 1 is multiplied by the 
appropriate AFLQ, and Table 7.5, below, contains the results of this for the Mining sector where  
each element in the regionalised matrix is multiplied by the ijAFLQ where fractional, with non-
fractionals in bold. For the non-fractionals, i.e. the “exporting” industries, the ijAFLQ figure is 
>1 so the original element in the regionalised matrix is retained without being multiplied 
by ijAFLQ .  
                                                 
68 Note – this table presents only the Mining sector column of the National Inter-INdustry Transactions Matrix Scaled To 
Regional Values table. 
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Table 7.3: Cross-Industry Location Quotients69 
  Mining 
 From Industry  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 32.9001422297 
2 Mining 0.316292541570 
3 Meat & Dairy Products 0.0000000000 
4 Other Food Products 0.0000000000 
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.3952389214 
8 Paper, Printing & Publishing 1.1769089272 
9 Petroleum & Coal Products 0.0000000000 
10 Chemicals 0.0000000000 
11 Rubber & Plastic Products 0.0000000000 
12 Non-Metallic Mineral Products 1.2157052992 
13 Basic Metal Products 0.0000000000 
14 Fabricated Metal Products 0.5043273653 
15 Transport Equipment 0.0000000000 
16 Other Machinery & Equipment 0.0000000000 
17 Miscellaneous Manufacturing 0.0000000000 
18 Electricity, Gas & Water 4.2665663423 
19 Construction 2.3477993284 
20 Wholesale Trade 0.0000000000 
21 Retail Trade 2.3859490581 
22 Repairs 1.3845241515 
23 Accommodation, Cafes & Restaurants 1.7496025358 
24 Transport & Storage 2.8635965413 
25 Communication Services 1.3501795977 
26 Finance & Insurance 0.5882547934 
27 Property & Business Services 0.8259344856 
28 Government Administration 2.2810675054 
29 Education 3.2548342080 
30 Health & Community Services 3.1291618721 
31 Cultural & Recreational Services 0.4125889631 
32 Personal & Other Services 1.3891383418 
 Intermediate Uses 2.5874928470 
 Payments 2.5534164165 
 Shire Production 5.1409092635 
 
Following this the cells of the matrix formed in step two are aggregated to form a regional 
matrix of appropriate size. For this thesis the LQ-adjusted matrices are specified at the same 
industry level as the top-down model of Chapter 6, meaning for the open model the matrices is 
of 32 industries, while for the closed model 33 industries. Table 7.6, below, contains the 
intraregional input coefficients for the Mining sector of the Buloke economy for the open model 
where 1.0=δ . In effect, the LQ-adjusted matrices estimated in step three are equivalent to the 
A matrices employed in the calculation of the Leontief inverse.  
 
                                                 
69 Note – this table presents only the Mining sector column of the Cross-Industry Location Quotients matrix. 
70 SLQ figure 
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Table 7.4: Augmented Flegg Location Quotients (AFLQs)71 
   Mining 
 From Industry [log2(1+SLQi)]  
1 Agriculture; Hunting & Trapping; Forestry & Fishing n/a 15.5207709836 
2 Mining   0.1492122456 
3 Meat & Dairy Products  0.0000000000 
4 Other Food Products  1.7036912859 
5 Beverages & Tobacco Products  0.0000000000 
6 Textiles; Clothing & Footwear  0.0000000000 
7 Wood & Wood Products  0.1864555095 
8 Paper, Printing & Publishing  0.5552113970 
9 Petroleum & Coal Products   0.0000000000 
10 Chemicals   0.0000000000 
11 Rubber & Plastic Products   0.0000000000 
12 Non-Metallic Mineral Products  0.5735137375 
13 Basic Metal Products   0.0000000000 
14 Fabricated Metal Products  0.2379184103 
15 Transport Equipment   0.0000000000 
16 Other Machinery & Equipment   0.0000000000 
17 Miscellaneous Manufacturing   0.0000000000 
18 Electricity, Gas & Water  2.0127693863 
19 Construction  1.1075835307 
20 Wholesale Trade   0.0000000000 
21 Retail Trade  1.1255808151 
22 Repairs  0.6531546924 
23 Accommodation, Cafes & Restaurants  0.8253818503 
24 Transport & Storage  1.3509128866 
25 Communication Services  0.6369525146 
26 Finance & Insurance  0.2775115033 
27 Property & Business Services  0.3896378292 
28 Government Administration  1.0761025318 
29 Education  1.5354807885 
30 Health & Community Services  1.4761943717 
31 Cultural & Recreational Services  0.1946404597 
32 Personal & Other Services  0.6553314547 
 
The final step in the process is calculation of intraregional input coefficients based on the LQ-
adjusted intra-regional input coefficient matrices, which first involves estimating an (I-A)-1 ( a 
Leontief inverse matrix) based on the LQ-adjusted intra-regional input coefficient matrix. Table 7.7, 
below, is taken from an (I-A)-1 Leontief inverse matrix for the open model where 1.0=δ  and 
contains the results for the Mining sector. From this matrix output, income and employment 
multipliers can be calculated. 
 
                                                 
71 Note – this table presents only the Mining sector column of the full Augmented Flegg Location Quotient table. 
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Table 7.5: Multiplied Regionalised Matrix72 
  Mining 
 From Industry  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.0000796733 
2 Mining  0.0752010601 
3 Meat & Dairy Products 0.0000000000 
4 Other Food Products 0.0018135399  
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.0006945756 
8 Paper, Printing & Publishing 0.0086879604 
9 Petroleum & Coal Products  0.0000000000 
10 Chemicals  0.0000000000 
11 Rubber & Plastic Products  0.0000000000 
12 Non-Metallic Mineral Products 0.0057432356 
13 Basic Metal Products  0.0000000000 
14 Fabricated Metal Products 0.0161262001 
15 Transport Equipment  0.0000000000 
16 Other Machinery & Equipment  0.0000000000 
17 Miscellaneous Manufacturing  0.0000000000 
18 Electricity, Gas & Water 0.1184773585 
19 Construction 0.0342946510 
20 Wholesale Trade  0.0000000000 
21 Retail Trade 0.0012524375 
22 Repairs 0.0336316716 
23 Accommodation, Cafes & Restaurants 0.0495162090 
24 Transport & Storage 0.2479123494 
25 Communication Services 0.0301842711 
26 Finance & Insurance 0.0434153776 
27 Property & Business Services 0.1106482115 
28 Government Administration 0.0348571623 
29 Education 0.0050443002 
30 Health & Community Services 0.0307613507 
31 Cultural & Recreational Services 0.0003009342 
32 Personal & Other Services 0.0160875338 
 Shire Production 5.140909263 
7.4 Application of Location Quotient Adjustment  
7.4.1 Why Undertake Location Quotient Adjustments? 
Location quotientss are applied in order to adjust the ABS-produced national transactions 
matrix industry-by-industry flow table so that it better represents the industrial structure of 
the Buloke Shire economy. From this adjustment it is hoped the resultant I-O multipliers 
produced with the hybrid model will be more accurate and better reflect the industrial 
conditions of the area under study. In order to asses the accuracy of the AFLQ adjustments 
undertaken a number of variations of the AFLQ approach are tested and the most accurate 
variant is identified for use in constructing the hybrid I-O model of the Buloke Shire economy 
in Chapter 8. Testing of the variants involves sensitivity analysis based on measures of error.  
                                                 
72 Note – this table presents only the Mining sector column of the full Multiplied Regionalised Matrix. 
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Table 7.6: Intraregional Input Coefficients, Open Model, (δ = 0.1)73 
  Mining 
 From Industry  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.0000154979 
2 Mining 0.0146279687 
3 Meat & Dairy Products 0.0000000000 
4 Other Food Products 0.0003527664  
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.0001351075 
8 Paper, Printing & Publishing 0.0016899657 
9 Petroleum & Coal Products  0.0000000000 
10 Chemicals  0.0000000000 
11 Rubber & Plastic Products  0.0000000000 
12 Non-Metallic Mineral Products 0.0011171634 
13 Basic Metal Products  0.0000000000 
14 Fabricated Metal Products 0.0031368381 
15 Transport Equipment  0.0000000000 
16 Other Machinery & Equipment  0.0000000000 
17 Miscellaneous Manufacturing  0.0000000000 
18 Electricity, Gas & Water 0.0230459929 
19 Construction 0.0066709310 
20 Wholesale Trade  0.0000000000 
21 Retail Trade 0.0002436218 
22 Repairs 0.0065419695 
23 Accommodation, Cafes & Restaurants 0.0096317998 
24 Transport & Storage 0.0482234439 
25 Communication Services 0.0058713876 
26 Finance & Insurance 0.0084450776 
27 Property & Business Services 0.0215230820 
28 Government Administration 0.0067803497 
29 Education 0.0009812078 
30 Health & Community Services 0.0059836401 
31 Cultural & Recreational Services 0.0000585372 
32 Personal & Other Services 0.0031293168 
While in Chapter 6 multipliers are estimated based on a naive top-down regional I-O model, for 
the hybrid model of Chapter 8 the most accurate variant of the AFLQ-adjustment technique is 
applied in estimating top-down I-O coefficients in the hope of producing more reliable results. 
7.4.2 The Three AFLQ Variants  
In testing the accuracy of the AFLQ-adjustment technique the key is the value assigned to 
the
*λ scalar figure of the AFLQ equation. In order to calculate the *λ scalar value the following 
equation is employed: 
( )[ ]δλ TNETRE+= 1log 2*   
 
                                                 
73 Note – this table presents only the Mining sector column of the full Intraregional Input Coefficients, Open Model, (δ = 0.1) 
Matrix. 
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  Table 7.7: LQ-Adjusted I - A Inverse Matrix, Open Model, (δ = 0.1)74 
  Mining 
 From Industry  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.0004617111 
2 Mining 1.0153469276 
3 Meat & Dairy Products 0.0000000000 
4 Other Food Products 0.0008719421 
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.0001884365 
8 Paper, Printing & Publishing 0.0028041918 
9 Petroleum & Coal Products 0.0000000000 
10 Chemicals 0.0000000000 
11 Rubber & Plastic Products 0.0000000000 
12 Non-Metallic Mineral Products 0.0014088553 
13 Basic Metal Products 0.0000000000 
14 Fabricated Metal Products 0.0034062311 
15 Transport Equipment 0.0000000000 
16 Other Machinery & Equipment 0.0000000000 
17 Miscellaneous Manufacturing 0.0000000000 
18 Electricity, Gas & Water 0.0276923565 
19 Construction 0.0071328607 
20 Wholesale Trade 0.0000000000 
21 Retail Trade 0.0234758457 
22 Repairs 0.0056549991 
23 Accommodation, Cafes & Restaurants 0.0111545729 
24 Transport & Storage 0.0546643073 
25 Communication Services 0.0074612000 
26 Finance & Insurance 0.0098435691 
27 Property & Business Services 0.0257986842 
28 Government Administration 0.0077547464 
29 Education 0.0012834239 
30 Health & Community Services 0.0061945858 
31 Cultural & Recreational Services 0.0001763280 
32 Personal & Other Services 0.0034271159 
 
In turn, for the 
*λ scalar equation the key is the value assigned toδ . For this thesis three 
values are assigned to δ  to determine which produces most accurate results, with the value of 
δ  lying between 0 and 1, while the value of the scalar *λ will also lie between 0 and 1. Flegg 
and Webber (2000) state the smaller the assumed vale of δ the larger will be the value of 
*λ for any given ratio of TRE/TNE. Scalar *λ measures the effects of regional size per se. So, as 
regions get smaller, 
*λ will decline and a larger allowance for imports will be made and, vice 
versa. The sensitivity testing undertaken involves application of the three variants of the AFLQ 
formula with Buloke Shire data, specifically the ratio of total regional employment in each 
industry sector in the Shire to total national employment in the same sector.  
                                                 
74 Note – this table presents only the Mining sector column of the full LQ-Adjusted I - A Inverse Matrix, Open Model, (δ = 
0.1). 
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The three values assigned to δ  are 0.1, 0.5, and 0.9, and these have been chosen as it is felt 
they give a good spread ranging from a low number through to a high number. As mentioned 
theory states that a relatively high value for δ will generate a relatively low value for the 
regional scalar 
*λ , indicating a regional economy is relatively highly dependent on imports and 
there exists a relative lack of specialisation and agglomeration in the regional economy, and 
vice versa. If the sensitivity analysis carried out indicates that lower errors are found when a 
relatively high value of δ  is used, this indicates the Buloke Shire economy is relatively open 
and more dependent on imports, with a relative lack of specialisation and agglomoration. If 
lower error measures are found with a relatively low value of δ , and thus a higher value of *λ , 
this indicates the Buloke Shire economy is relatively less dependent on imports and is more 
highly specialised with greater agglomoration effects. 
7.5 Testing The Location Quotient Variants 
7.5.1 The Measures of Error   
In their 2000 paper, Flegg and Webber specify a number of error measures to find the 
similarity between simulated and survey-based coefficients. The four error measures are as 
follows: 
• Mean Weighted Error   =  ( ) 





−ΣΣ ijijijj rrWn
^
1  
• Mean Weighted Absolute Error  =  ( ) ijijijj rrWn −ΣΣ
^
1  
• Mean Weighted Relative Error  =  ( ) ijiijijijj rrrWn Σ





−ΣΣ
^
1  
• Weighted Chi Square   =  ijijijijj rrrW
2
^






−ΣΣ , 
where n refers to the number of industry sectors and jW refers to the ratio of local employment 
in an industry sector compared to national employment in that sector. 
According to Flegg and Webber each of these error measures can be explained as follows: 
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• Mean weighted error is the mean of the weighted column sums of differences between 
the simulated and survey-based intraregional input coefficients;   
• Mean weighted absolute error is an improvement on the mean weighted error as it is 
not possible with the mean weighted absolute error for large positive and negative 
weighted column sums to offset each other and thereby give a misleading impression of 
a good overall simulation; 
• Mean weighted relative error is a refinement of the mean weighted error and the aim of 
the mean weighted relative error is to take into account two factors that should be built 
into any criterion for ranking methods of estimation: (1) the relative size of the 
simulation error for each coefficient; and (2) the relative size of the coefficient in 
question.  
• Weighted chi square is based on proportionate errors and uses employment weights in 
the aggregation process. 
Each of these measures is used in testing the accuracy of the three variants of the AFLQ-
adjustment technique, as applied to Buloke Shire data.  
7.5.2 The Testing Procedure 
7.5.2.a The Step-By-Step Process 
The first step in testing the accuracy of the AFLQ-adjustment variants is to find the difference 
between 
∧
ijr and ijr  i.e. ijij rr −
∧
. The 
∧
ijr figure refers to the intraregional input coefficient for an 
industry sector taken from the LQ-adjusted (I-A)-1 Leontief matrix, while the ijr refers to the 
intraregional input coefficient for an industry sector taken from the non-LQ-adjusted (I-A)-1 
Leontief matrix i.e. the inverse matrix based on the original larger area industry-by-industry 
flow table.    
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The next step is to square the difference between 
∧
ijr and ijr  i.e. 
2






−
∧
ijij rr . Thirdly, the following 
value must be calculated: 
ij
ijij
r
rr
2






−
∧
 for each industry sector against all other industry 
sectors and thenmeasures of error are calculated.  
7.5.2.b A Numerical Example 
As an example, Table 7.7, above, and Tables 7.8 through to 7.10, below, contain the data 
necessary to calculate the four LQ error measures for the Mining industry sector of Buloke 
Shire with the open model and where, in this example, .1.0=δ  This same procedure is 
adopted in calculating error measures for all Buloke Shire industry sectors for both open and 
closed versions of the hybrid model. In the model open with respect to households n is 21, this 
being the number of industry sectors operating within Buloke Shire (excluding the household 
sector).  
Table 7.7, above, contains the intraregional input coefficients, the srij '
∧
, from the LQ-adjusted 
(I-A)-1 Leontief matrix for the Mining sector of Buloke Shire, while Table 7.8 contains the srij ' , 
i.e. the non-LQ-adjusted  intraregional input coefficients drawn from the national industry-by-
industry flow table.  
The values contained within Tables 7.7 and 7.8 are also included in columns 1 and 2 of Table 7.9, 
respectively, and Table 7.9 also contains values for ijij rr −
∧
, 
2






−
∧
ijij rr , and 
ij
ijij
r
rr
2






−
∧
in columns 
3, 4, and 5, respectively, for the Mining sector. The bottom row of Table 7.9 contains the sums of 
these values that are used to calculate the four error measures, while Table 7.10 contains the 
relative employment weighting measure, the jW , again for the Mining sector as an example, which 
is equal to 0.000119. 
Data of the type presented in Tables 7.7 to 7.10 allows for calculation of the four LQ error 
measures for each sector. For the Mining sector, as an example, the mean weighted error is      
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Table 7.8: Non-LQ-Adjusted I-A Inverse Matrix, Open Model, (δ = 0.1)75 
  Mining 
  ijr  
 From Industry  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.0007262754 
2 Mining 1.1133193214 
3 Meat & Dairy Products 0.0000000000 
4 Other Food Products 0.0011691226 
5 Beverages & Tobacco Products 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 
7 Wood & Wood Products 0.0018711913 
8 Paper, Printing & Publishing 0.0092800299 
9 Petroleum & Coal Products 0.0000000000 
10 Chemicals 0.0000000000 
11 Rubber & Plastic Products 0.0000000000 
12 Non-Metallic Mineral Products 0.0039947632 
13 Basic Metal Products 0.0000000000 
14 Fabricated Metal Products 0.0198335289 
15 Transport Equipment 0.0000000000 
16 Other Machinery & Equipment 0.0000000000 
17 Miscellaneous Manufacturing 0.0000000000 
18 Electricity, Gas & Water 0.0345182385 
19 Construction 0.0086066336 
20 Wholesale Trade 0.0000000000 
21 Retail Trade 0.0004826269 
22 Repairs 0.0165138738 
23 Accommodation, Cafes & Restaurants 0.0188934524 
24 Transport & Storage 0.0715906588 
25 Communication Services 0.0173470734 
26 Finance & Insurance 0.0591236398 
27 Property & Business Services 0.1114464627 
28 Government Administration 0.0106562727 
29 Education 0.0020681666 
30 Health & Community Services 0.0069822829 
31 Cultural & Recreational Services 0.0022178126 
32 Personal & Other Services 0.0065861615 
-0.000036, the mean weighted absolute error is 0.000041, the mean weighted relative error is 
-0.000024, and the weighted chi square is 0.000151.     
7.6 Calculation of Measures of Error  
7.6.1 Introduction 
Sensitivity analysis testing of the AFLQ variants is undertaken here in order to determine which 
variant produces lowest errors and is most accurate, with error measures calculated for both 
the open and closed versions of the I-O model and where the values assigned to δ are 0.1, 
0.5, and 0.9, respectively. 
                                                 
75 Note – this table presents only the Mining sector column of the full Non-LQ-Adjusted I - A Inverse Matrix, Open Model, (δ 
= 0.1). 
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Table 7.9: Mining Sector, Open Model, (δ = 0.1)76 
 
 ijr
^
 ijr  ijij rr −
^
 
2
^






− ijij rr  
ij
ijij r
rr
2
^






−  
 
From Industry 1 2 3 4 5 
1 
Agriculture; Hunting &  
Trapping; Forestry & Fishing 0.0004617111 0.0007262754 -0.0002645644 0.0000000700 0.0000963743 
2 Mining 1.0153469276 1.1133193214 -0.0979723938 0.0095985900 0.0086215965 
3 Meat & Dairy Products 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
4 Other Food Products 0.0008719421 0.0011691226 -0.0002971805 0.0000000883 0.0000755406 
5 Beverages & Tobacco Products 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
6 Textiles; Clothing & Footwear 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
7 Wood & Wood Products 0.0001884365 0.0018711913 -0.0016827548 0.0000028317 0.0015132946 
8 Paper, Printing & Publishing 0.0028041918 0.0092800299 -0.0064758381 0.0000419365 0.0045190026 
9 Petroleum & Coal Products 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
10 Chemicals 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
11 Rubber & Plastic Products 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
12 Non-Metallic Mineral Products 0.0014088553 0.0039947632 -0.0025859079 0.0000066869 0.0016739215 
13 Basic Metal Products 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
14 Fabricated Metal Products 0.0034062311 0.0198335289 -0.0164272978 0.0002698561 0.0136060564 
15 Transport Equipment 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
16 Other Machinery & Equipment 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
17 Miscellaneous Manufacturing 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
18 Electricity, Gas & Water 0.0276923565 0.0345182385 -0.0068258820 0.0000465927 0.0013497984 
19 Construction 0.0071328607 0.0086066336 -0.0014737730 0.0000021720 0.0002523643 
20 Wholesale Trade 0.0000000000 0.0000000000 0.0000000000 0.0000000000 0.0000000000 
21 Retail Trade 0.0234758457 0.0004826269 0.0229932187 0.0005286881 1.0954384480 
22 Repairs 0.0056549991 0.0165138738 -0.0108588747 0.0001179152 0.0071403695 
23 
Accommodation, Cafes & 
Restaurants 0.0111545729 0.0188934524 -0.0077388795 0.0000598903 0.0031698947 
24 Transport & Storage 0.0546643073 0.0715906588 -0.0169263515 0.0002865014 0.0040019379 
25 Communication Services 0.0074612000 0.0173470734 -0.0098858733 0.0000977305 0.0056338317 
26 Finance & Insurance 0.0098435691 0.0591236398 -0.0492800708 0.0024285254 0.0410753699 
27 Property & Business Services 0.0257986842 0.1114464627 -0.0856477785 0.0073355420 0.0658212184 
28 Government Administration 0.0077547464 0.0106562727 -0.0029015263 0.0000084189 0.0007900375 
29 Education 0.0012834239 0.0020681666 -0.0007847427 0.0000006158 0.0002977618 
30 Health & Community Services 0.0061945858 0.0069822829 -0.0007876971 0.0000006205 0.0000888630 
31 Cultural & Recreational Services 0.0001763280 0.0022178126 -0.0020414846 0.0000041677 0.0018791757 
32 Personal & Other Services 0.0034271159 0.0065861615 -0.0031590456 0.0000099796 0.0015152330 
Sum  1.5172275890 -0.3010246981 0.0208474192 1.2585600902 
Table 7.10:  
Wj , Mining Sector
77 
Wj 
0.0001197159 
7.6.2 Open Model Results 
The sensitivity analysis testing results of the three variants of the AFLQ approach with the 
open model are presented in Table 7.1178, below. These results indicate the lower is the value 
ofδ the more accurate is the model, with  
                                                 
76
 Note – this table presents only Mining sector error measures for the Hybrid Open Model, (δ = 0.1). 
 
77 Note – this table presents only the Mining sector relative employment weighting measure for the Hybrid Open Model, (δ = 
0.1). 
78 To see the error measures for each individual industry sector please see Appendix 8 
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Table 7.11: LQ Error Measures, Open Model 
 
Mean 
Weighted 
Error 
Mean 
Weighted 
Absolute 
Error 
Mean 
Weighted 
Relative 
Error 
Weighted 
Chi Square 
Model     
Open, σ = 0.1 -0.0001559860 0.0001562568 -0.0000973836 0.0027822992 
Open, σ = 0.5    -0.0001971350 0.0001971350 -0.0001225832 0.0036438088 
Open, σ = 0.9    -0.0002232797 0.0002232797 -0.0001388674 0.0038189009 
the lowest error measures occurring where 1.0=δ , second lowest errors where 5.0=δ , and  
highest errors where 9.0=δ . The errors for the model where 1.0=δ  compared to where 
5.0=δ  are lower by 26.37 per cent in the case of the mean weighted error, 26.16 per cent in 
the case of the mean weighted absolute error, 25.87 per cent in the case of the mean weighted 
relative error, and 30.96 per cent in the case of the weighted chi square, while compared to 
the variant where 9.0=δ , the errors for the model where 1.0=δ  are lower by 43.14 per cent 
in the case of the mean weighted error, 42.89 per cent in the case of the mean weighted 
absolute error, 42.59 per cent in the case of the mean weighted relative error, and 37.25 per 
cent in the case of the weighted chi square. Also interesting to note is that in the case of the 
open model where 5.0=δ  and 9.0=δ  the absolute values of the mean weighted errors and 
mean weighted absolute errors are identical for each variant, indicating the error measures are 
all negative and there is no difference in the respective measures for each variant. 
These results indicate that for the open I-O model the variant of the AFLQ approach that 
maximises accuracy in comparison to a full survey-based model is where 1.0=δ . 
Consequently, for the open hybrid model constructed in Chapter 8 the AFLQ variant employed 
is where 1.0=δ .  
7.6.3 Closed Model Results 
The results of the sensitivity analysis testing of the closed model variants of the AFLQ approach 
are presented in Table 7.12, below79, with the four error measures presented whereδ is 0.1, 
0.5, and 0.9, and where n is 22 (the number of industries operating in Buloke Shire when the 
household sector is included). 
                                                 
79 To see the error measures calculated for each individual industry sector please see Appendix 9 
  
  
161 
Table 7.12: LQ Error Measures, Closed Model 
 
Mean  
Weighted  
Error 
Mean  
Weighted  
Absolute  
Error 
Mean  
Weighted  
Relative  
Error 
Weighted  
Chi  
Square 
Model     
Closed, σ = 0.1  -0.0006940177 0.0006940177 -0.0002175158 0.0128733315 
Closed, σ = 0.5 -0.0008141822 0.0008141822 -0.0002530480 0.0169451034 
Closed, σ = 0.9  -0.0008422209 0.0008422209 -0.0002631159 0.0172673782 
As with the open model, the sensitivity analysis testing of the closed model variants of the 
AFLQ indicates the lower is the value ofδ the more accurate is the AFLQ-adjustment technique, 
with the lowest error measures for the variant where 1.0=δ , the second lowest errors 
where 5.0=δ , and the highest errors where 9.0=δ . In comparison to the model where 5.0=δ  
the errors for the model where 1.0=δ  are lower by 17.31 per cent lower the case of the mean 
weighted error, 17.31 per cent in the case of the mean weighted absolute error, 16.33 per cent 
in the case of the mean weighted relative error, and 31.62 per cent in the case of the weighted 
chi square, while in comparison to the model where 9.0=δ , the errors for the model 
where 1.0=δ  are lower by 21.35 per cent in the case of the mean weighted error, 21.35 per 
cent in the case of the mean weighted absolute error, 20.96 per cent in the case of the mean 
weighted relative error, and 34.13 per cent in the case of the weighted chi square. As with the 
open version of the model, the mean weighted errors and the mean weighted absolute errors 
are all negative, indicating there is no difference in these measures calculated for the closed 
model.    
Again, as with the open I-O model, the results presented in Table 7.12 indicate that for the 
closed I-O model where intraregional input coefficients are estimated based on the AFLQ 
approach the variant maximising accuracy of results is where 1.0=δ . Therefore, for the closed 
hybrid model constructed in Chapter 8 the AFLQ variant used to estimate intraregional 
coefficients is where 1.0=δ .  
7.6.3 Implication of The Results 
With the AFLQ technique the value assigned to δ must lie between 0 and 1, while the value for 
*λ must also lie between 0 and 1. Flegg and Webber (2000) state the smaller the assumed vale 
of δ the larger will be the value of *λ for any given ratio of TRE/TNE, where the scalar 
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*λ measures the effects of regional size per se. So, as regions get smaller, *λ will decline and a 
larger allowance for imports will be made and vice versa. 
The sensitivity testing undertaken above involves application of the three variants of the AFLQ 
approach to Buloke Shire data, specifically, to the ratio of total regional employment in each 
industry sector to total national employment in the same sector, and specified in the AFLQ 
equation via the scalar 
*λ , which is found as [ ]δ)/1(log 2 TNETRE+ . 
The results of the sensitivity analysis indicate that the δ value generating most accurate 
results when applying the AFLQ adjustment technique to Buloke Shire top-down industry data 
is the relatively small value of 0.1. A relatively low value of δ leads to a higher value of *λ , 
and a higher value of 
*λ  indicates a smaller allowance has to be made for imports into the 
regional economy and a higher degree of specialisation within that economy. Thi suggests that 
in the case of the Buloke Shire economy the various industry sectors are more specialised than 
on average, importing a relatively smaller proprtion of their inputs, and that regional 
agglomoration effects may be present. 
7.7 Conclusion 
The aim of this chapter has been to estimate LQs for the industries operating in Buloke Shire 
using three variants of the preferred AFLQ adjustment technique, and to then undertake 
sensitivity analysis to determine which of the variants produces most accurate results and 
should be employed in estimating the top-down coefficients of the hybrid I-O model of chapter 
8. 
In testing for accuracy the key is the value assigned to the δ  variable of the AFLQ equation, 
with three values tested, these being 0.1, 0.5, and 0.9. These values are chosen as they 
represent a good spread of numbers within the acceptable range. The sensitivity analysis 
testing indicates that for both the open and closed versions of the I-O model the lower is the 
value assigned to δ the more accurate the top-down coefficients estimated. Consequently, for 
construction of the hybrid model of Chapter 8 the AFLQ variant employed to estimate the top-
down intraregional input coefficients is where 1.0=δ .  
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Chapter 8 - Buloke Shire Hybrid Input-Output 
Model 
8.1 Introduction 
The aim of this thesis is to measure the economic impact of the Birchip Cropping Group on the 
Buloke Shire economy. In doing this two methods of I-O analysis are employed, with the first 
approach being the naive top-down analysis of Chapter 6. The second approach is the hybrid 
analysis of this chapter, where, as with the naive top-down approach, the economic impact of 
the BCG on the Shire is modelled in order to measure the effects of the Group’s activities on 
the economy in terms of output, income, and employment, as well as to map the Shire’s 
industrial structure in order to identify those sectors having strongest inter-industry linkages 
and in which the expenditures of the BCG have the greatest impacts.   
While measurement of the impacts of the BCG on the Shire economy and mapping of inter-industry 
linkages is important, also important is comparison of the results of the naive top-down model of 
Chapter 6 with those of the more sophisticated and resource intensive, and supposedly more 
accurate, hybrid model constructed in this chapter. Because, while the naive top-down model of is 
based on I-O coefficients drawn from the national tables and not adjusted using the LQ, or any 
other, technique, and, as such, provides a relatively “easy” means for undertaking regional I-O 
economic impact analysis, the hybrid model of this chapter is based partly on original I-O survey 
data collected from entities in Buloke Shire, and partly on I-O coefficients sourced from the national 
tables and adjusted via the LQ technique so that it better reflects the industrial composition of the   
Shire economy. Thus, comparison of the results of Chapter 6 with those of this chapter will provide 
an indication of whether the results of the relatively “cheap”, unsophisticated naive top-down 
approach are consistent with those of the more resource-intensive hybrid methodology when applied 
at the regional level, and, so, whether the naive top-down methodology represents a viable 
alternative to the hybrid technique. 
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8.2 The Hybrid Model And Aggregation 
8.2.1 The Hybrid Model 
In Chapter 6 the I-O model constructed was of the naïve top-down variety, so called because 
the coefficients on which it is based are drawn from the national I-O tables and are not 
adjusted using the location quotient or any other technique. As stated in Chapter 6, top-down 
I-O models have a number of advantages, in particular by providing a relatively inexpensive 
means for describing a regional economy from already published information, thus reducing 
the need for the collection of original survey data. However, also pointed out was that top-
down I-O tables do have shortcomings, including that their representativeness of a regional 
economy may be suspect as it is based on data for a much larger area that may not necessarily 
reflect what is occuring in the smaller region. 
The model constructed in this chapter is a hybrid I-O model, so called as it incorporates both 
top-down and bottom-up methodologies. The resources required to construct a hybrid I-O 
model are greater than for a top-down model, and this represents the greatest drawback of the 
hybrid approach. However, because a hybrid model is based partly on bottom-up 
methodologies, theoretically, it provides more accurate results. The bottom-up I-O approach is 
one where the transactions data on which the model is based is original I-O data collected via 
surveys from entities operating within the economy being studied, rather than secondary data 
collected for some other purpose and not relating specifically or exclusively to the studied 
economy.  
However, the model constructed in this chapter is also partially based on secondary data, such 
as information taken from the ABS’s national I-O tables, and is thus partly of a top-down 
nature. One of the purposes of constructing a hybrid model in this chapter is to compare the 
results with those obtained via the naïve top-down model of Chapter 6 in order to determine 
whether the top-down method produces reliable results and whether investing extra resources 
in constructing a hybrid table is justified. The analysis is based on comparison of the size of 
estimated aggregate and sectoral impacts and multipliers, measured in terms of output, 
income, and employment.  
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8.2.2 Aggregation – A Recap 
Initially, for this thesis, the Buloke Shire economy was classified into 35 industry sectors, as 
per the ABS 35 Industry National I-O tables. However, the industry sector Ownership of 
Dwellings, which the ABS includes as one of the 35 industries, was not included in the current 
study due to the fact that in the national tables the cells within the inter-industry processing 
quadrant for this industry category do not contain any data. Therefore, because this thesis 
involves constructing I-O models based on inter-industry transactions specified in the 
processing quadrant of the I-O tables, the Ownership of Dwelling sector is removed, reducing 
the number of sectors to 34. Also, unlike the national tables, for the I-O models constructed in 
this thesis that are closed with respect to households, the Household sector is incorporated into 
the processing quadrant of the tables as an inter-industry sector, rather than as an exogenous 
component within the final-demand quadrant. This is done in order to allow for measurement 
of interaction effects between the Household sector and other inter-industry sectors of the 
economy, rather than simply measuring the sectors exogenous expenditure impacts, which 
are, in fact, non-existent in the models constructed as the BCG is classified as the sole source 
of exogenous expenditures. 
Additionally, further adjustments are made regarding sectoring. Firstly, a small number of 
sectors involved in similar activities are combined as it is felt that such aggregation will not 
significantly affect results. This process involves aggregation of the Hunting And Trapping; 
Forestry And Fishing sector with the Agriculture sector. Also, two sectors in which very little 
production activity occurs within the Shire are aggregated; these being Textiles and Clothing 
and Footwear. Due to the relatively small role played by the Hunting And Trapping and 
Forestry And Fishing sectors, and by the Textiles and Clothing And Footwear sectors in the 
Buloke Shire economy it is felt such aggregation will not adversely affect the accuracy of the 
results of the models constructed. Consequently, the number of sectors specified is reduced to 
33, as presented in Table 8.1. 
Secondly, for the hybrid model constructed in this chapter further aggregation occurs. 
Specifically, all manufacturing industries included in the 33 sector model, these being 
industries 3 to 17 of Table 8.1, are aggregated into one sector, Manufacturing. Consequently,  
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Table 8.1: Buloke Shire 33 Industry Sectors 
 
 
 
From Industry 
1 
Agriculture; Hunting &  Trapping; Forestry & 
Fishing 
2 Mining 
3 Meat & Dairy Products 
4 Other Food Products 
5 Beverages & Tobacco Products 
6 Textiles; Clothing & Footwear 
7 Wood & Wood Products 
8 Paper, Printing & Publishing 
9 Petroleum & Coal Products 
10 Chemicals 
11 Rubber & Plastic Products 
12 Non-Metallic Mineral Products 
13 Basic Metal Products 
14 Fabricated Metal Products 
15 Transport Equipment 
16 Other Machinery & Equipment 
17 Miscellaneous Manufacturing 
18 Electricity, Gas & Water 
19 Construction 
20 Wholesale Trade 
21 Retail Trade 
22 Repairs 
23 
Accommodation, Cafes & 
Restaurants 
24 Transport & Storage 
25 Communication Services 
26 Finance & Insurance 
27 Property & Business Services 
28 Government Administration 
29 Education 
30 Health & Community Services 
31 Cultural & Recreational Services 
32 Personal & Other Services 
33 Households 
 
the number of sectors specified in the model is effectively reduced to 18, as presented in Table 
8.2. 
There are a number of reasons for aggregating all 15 manufacturing industries into one sector. 
Initially, there is the important issue of the need to avoid disclosure of individual entity data, and 
with the individual manufacturing sectors for which bottom-up coefficients are estimated only a 
small number of surveys were returned. Therefore, individual survey data is not presented and 
aggregation is necessary.  
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Table 8.2: Buloke Shire Aggregated Industry Sectors 
 Industry 
  
1 Agriculture; Hunting & Trapping; Forestry & Fishing 
2 Mining 
3 – 17 Manufacturing 
18 Electricity, Gas & Water 
19 Construction 
20 Wholesale Trade 
21 Retail Trade 
22 Repairs 
23 Accommodation, Cafes & Restaurants 
24 Transport & Storage 
25 Communication Services 
26 Finance & Insurance 
27 Property & Business Services 
28 Government Administration 
29 Education 
30 Health & Community Services 
31 Cultural & Recreational Services 
32 Personal & Other Services 
33 Households 
 Total 
Additionally, generally the individual manufacturing sectors in the Shire play a relatively small role 
in the economy. Using the approach of Martin et al. (2003) the gros shire product (GShP) of Buloke 
is estimated, based on Shire labour-force figures relative to labour-force figures for the State of 
Victoria, as outlined in Chapter 5. From this it is estimated that the total production of the Shire in 
2001 was $218.83 million, and based on relative labour force figures the combined total production 
of the Shire’s manufacturing sectors for the same period is estimated to have been $10.374 million, 
representing 4.74 per cent of total Shire output. This compares to total production of the 
Agricultural sector for the year of an estimated $83.692 million, representing 38.24% of GShP.  
          
Thus, given the relatively small contribution to Shire production of the Manufacturing sector in total, 
and that the number of individual manufacturing sectors included under the Manufacturing heading 
in the hybrid model is 15, each of which contributes a relatively small amount to GShP, it is felt that 
combining the individual manufacturing sectors into one sector will not adversely affect results.             
At this stage it is important to point out those I-O coefficients and multipiers estimated in this 
chapter either via bottom-up or top-down methodologies. Table 8.3, below, lists those 
industries having a presence in Buloke Shire for which sufficient original survey data was 
collected and for which the I-O coefficients and multipliers are of the bottom-up variety, as 
well as listing those industries having a presence within the Shire for which estimation of I-O 
coefficients and multipliers is based on a top-down approach. 
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               Table 8.3: Bottom-Up And Top-Down Industries 
Bottom-Up Industries Top-Down Industries 
1  Agriculture; Hunting & Trapping;  
    Forestry & Fishing 
19 Construction 
23 Accommodation, Cafes &  
    Restaurants 
29 Education 
30 Health & Community Services 
31 Cultural & Recreational Services 
33 Households 
2 Mining 
3-17 Manufacturing 
18 Electricity, Gas & Water 
21 Retail Trade 
22 Repairs 
24 Transport & Storage 
25 Communication Services 
26 Finance & Insurance 
27 Property & Business Services 
28 Government Administration 
32 Personal and Other Services 
 
As can be seen from from Table 8.3, of the 18 industries listed for seven of them, these being 
Agriculture; Hunting and Trappibng; Forestry and Fishing, Construction, Accommodation, Cafes 
and Restaurants, Education, Health and Community Services, Cultural and Recreational 
Services, and Households, the I-O coefficients estimated in this chapter are of the bottom-up 
variety, while the coefficients for the remaining industries are estimated using a top-down 
approach. 
For the information of the reader, Table 8.4, below, contains inter-industry technical 
coefficients for the seven bottom-up industries of the hybrid model, showing the amount of 
inputs required from all industries to produce one dollar’s worth of output of the given bottom-
up industry. These technical coefficients make up the A-matrix for the bottom-up industries 
and tell us the direct purchases required from an industry, say Manufacturing, for every $1 in 
sales by another industry, say Agriculture; Hunting and Trapping; Forestry and Fishing.  
8.2.3 Accuracy of The Hybrid Model 
Referring back to the issue of accuracy in hybrid regional I-O models, as discussed in Chapter 
2, it was pointed out the key is to identify those sectors for superior-data collection, i.e. those 
sectors for which bottom-up-style surveying should be undertaken, where these sectors are 
those with the strongest inter-industry linkages in the local economy, and for which superior-
data collection will significantly improve the accuracy of the regional modeling. 
Lahr and Dietzenbacher (2001) state that, generally, the most important sectors in a regional 
economy, and those for which superior-data should be collected, are the household-labour  
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Table 8.4: Inter-Industry Coefficients – Hybrid Model Bottom-Up Industries 
 
1 
Agriculture; 
Hunting & 
Trapping; 
Forestry & 
Fishing 
19 
Construction 
23 
Accommodation, 
Cafes & 
Restaurants 
29 
Education 
30 Health & 
Community 
Services 
31 Cultural 
& 
Recreational 
Services 
33 
Households 
1 Agriculture; Hunting & Trapping; Forestry 
& Fishing 0.030360 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
2 Mining 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
3 – 17 Manufacturing 0.000968 0.000000 0.004201 0.002394 0.003854 0.007879 0.005503 
18 Electricity, Gas & Water 0.000000 0.000000 0.002740 0.007369 0.000126 0.007358 0.006753 
19 Construction 0.000279 0.037915 0.002740 0.018951 0.000000 0.056892 0.005114 
20 Wholesale Trade 0.000000 0.000000 0.000000 0.004254 0.000000 0.032107 0.000000 
21 Retail Trade 0.120995 0.024283 0.125875 0.014463 0.001114 0.448207 0.223298 
22 Repairs 0.056959 0.016372 0.012787 0.004320 0.004785 0.033978 0.015266 
23 Accommodation, Cafes & Restaurants 0.000123 0.010771 0.000457 0.000789 0.001655 0.007318 0.012784 
24 Transport & Storage 0.010275 0.003016 0.000731 0.001669 0.000048 0.000401 0.000970 
25 Communication Services 0.000019 0.004920 0.006622 0.002110 0.001825 0.007224 0.007291 
26 Finance & Insurance 0.013639 0.000000 0.013404 0.014176 0.032314 0.017044 0.006260 
27 Property & Business Services 0.018487 0.002154 0.001165 0.006675 0.022224 0.008471 0.007586 
38 Government Administration 0.022271 0.003964 0.004293 0.001172 0.000364 0.011625 0.007473 
29 Education 0.001118 0.000000 0.001827 0.057868 0.000000 0.000000 0.028279 
30 Health & Community Services 0.000773 0.000000 0.001644 0.000982 0.003543 0.005391 0.007554 
31 Cultural & Recreational Services 0.000186 0.000000 0.000000 0.000888 0.000000 0.020785 0.006992 
32 Personal & Other Services 0.002872 0.000646 0.000548 0.006587 0.000000 0.005950 0.004938 
33 Households 0.182390 0.014774 0.163497 0.214351 0.793945 0.022799 0.000000 
sector, the resource production sectors, such as agriculture, hunting and trapping, and mining, 
and those individual sectors that are to be combined into a large aggregated sector. This is 
also supported by the likes of Stevens and Trainor (1976) and Gerhart and Giarratani (1987) 
who have found that to improve the accuracy of a hybrid regional I-O model accuracy in the 
measurement of the household sector is critical. 
In terms of this thesis, the accuracy of the modelling is improved by the fact that original 
survey data, i.e. superior-data, was collected for the Agriculture; Hunting and Trapping; 
Forestry and Fishing sector, as well as the Household sector (which provides labour services to 
the community). However, accuracy has been compromised due to the fact that superior-data 
was not collected for the Mining sector or for the individual sectors making up the aggregated 
Manufacturing sector of the hybrid model. Rather, the I-O coefficients for these sectors are 
estimated based on data taken from the national I-O table, i.e. they are top-down sectors, 
adjusted using the LQ-adjustment technique. These facts should be kept in mind when 
analysisng the results of the hybrid model.  
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8.3 Location Quotients - Improving The Accuracy of The 
Model   
For the hybrid model constructed in this chapter data is taken from the ABS’s national I-O 
tables to estimate coefficients for a number of the industries of Buloke Shire. These industries 
are those for which a lack of original survey data was obtained at the local level. However, 
unlike the model of Chapter 6, where the top-down coefficients were not adjusted to better 
reflect the industrial structure of the Shire, the coefficients estimated in this chapter that are  
based on national coefficients are adjusted using the location quotient methodology.  
As previously stated, the LQ technique is a non-survey methodolgy, a great benefit of which is 
that it provides a relatively inexpensive means for describing a regional economy from already 
published data. This is so because it allows for assessment of a region’s specialisation in an 
industry, meaning the industrial composition of a local economy may be better understood 
through comparison of the local industrial structure with other regions or with the country as a 
whole.  
From the sensitivity testing undertaken in Chapter 7 the version of the AFLQ adjustment 
methodology to be used in constructing the top-down pertion of the hybrid I-O table was 
selected, this being where the key value of δ is set equal to 0.1. The AFLQ adjustment 
methodology is employed to recalculate intraregional input coefficients for those industries for 
which original survey data was not collected. Following this, Leontief inverse matrices are 
employed to estimate output, income and employment multipliers for both open and closed 
versions of the I-O model. As with the naïve top-down I-O model of Chapter 6, with the hybrid 
model of this chapter the expenditures of the BCG are entered into the hybrid I-O table and 
resulting multipliers estimated in aggregate and sectorally.  
8.4 The Results of The Hybrid Model   
8.4.1 Introduction 
In this section the results of the hybrid analysis of the economic impact of the BCG on  Buloke 
Shire and the industrial structure of the economy are discussed, with the analysis involving 
estimation of the size of impacts and inter-linkages as measured by the various I-O multipliers.    
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8.4.2 The Expenditures of The BCG, Aggregation, And The Top-Down      
LQ-Adjusted Intraregional Input Coefficients 
8.4.2.a The Expenditures of the BCG – A Recap 
The first step in the process of generating multipliers for the hybrid model is to enter the 2003-
04 Buloke Shire-based expenditures of the BCG into the price-updated ABS National I-O 
Industry-By-Industry Flow Table, as presented in Appendix 7. Table 8.5, below, similar to 
Table 6.3 of Chapter 6, contains the 2003-04 Buloke Shire-based expenditures of the BCG in 
each industry sector. However, unlike Table 6.3, where the BCG’s expenditures were presented 
for each sector aggregated at the 33 industry level, the sectoring in Table 8.5 involves further 
aggregation. Specifically, the expenditues of the BCG related to all manufacturing sectors are 
aggregated under the single heading Manufacturing. However, as can be seen, the total level 
of expenditure remains the same at $378,294.00.    
       Table 8.5: BCG 2003-04 Buloke Shire-Based Expenditures, 33 Industry Level80  
 Industry Expenditure 
  $ 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 19,300.00 
2 Mining 0.00 
3 – 17 Manufacturing 14,429.00 
18 Electricity, Gas & Water 0.00 
19 Construction 2,949.00 
20 Wholesale Trade 0.00 
21 Retail Trade 33,021.00 
22 Repairs 0.00 
23 Accommodation, Cafes & Restaurants 292.00 
24 Transport & Storage 80.00 
25 Communication Services 4,468.00 
26 Finance & Insurance 0.00 
27 Property & Business Services 16,503.00 
28 Government Administration 1,705.00 
29 Education 0.00 
30 Health & Community Services 0.00 
31 Cultural & Recreational Services 0.00 
32 Personal & Other Services 9.00 
33 Households 285,538.00 
 Total 378,294.00 
8.4.2.b Aggregation In The Hybrid Model 
The reasons why the manufacturing industries have been aggregated in Table 8.2 are because 
in a number of the sectors the BCG had no Buloke Shire-based expenditures in 2003-04, and 
also because no surveys were returned by entities in some of those sectors, so it is felt these 
sectors can be aggregated. However, it must be kept in mind that aggregation of sectors could 
                                                 
80 Please note, Industries 3 to 17, the various manufacturing industries, are all included under the industry heading 
Manufacturing 
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possibly reduce the accuracy and effectiveness of the model. In Chapter 5 the sectoring 
scheme used in the current study was discussed as well as issues associated with aggregation 
of sectors. It was pointed out that the general principle with respect to sectoring is 
homogeneity, i.e only firms with similar product mixes and production functions should be 
included in the same sector. This however, is not strictly the case with the aggregation 
occuring for the hyrbid model, because, while all the aggregated industries are manufacturing 
in nature, they may have very different production functions and each may produce products 
that are not homogeneous.  
However, it was also noted in Chapter 5 that the principle of homogeneity may be qualified by 
practical considerations. For example, industries playing a minor role in a regional economy 
can be aggregated into a few non-homogenous sectors to minimise data collection costs. This 
is true of many of the manufacturing sectors in Buloke Shire. Also, the size of the project 
budget has a major impact - the bigger the budget the greater the degree of disaggregation. 
Additionally, there is the need to avoid disclosure of individual firm data. In regard to these 
points, the budget for the current study has been limited, thus increasing the need for 
aggregation of sectors, and in some industry sectors only a small number of entities returned 
completed surveys, thus raising confidentiality concerns. And regarding the issue of 
confidentiality, for those sectors where the data used to construct the hybrid model has come 
from a small number of returned surveys, Fabricated Metal Products, for instance, the original 
individual entity survey data is not presented. Rather, the figures for these individual entities 
are aggregated with those of other firms from other manufacturing sectors and averages are 
presented. Therefore, it is impossible to identify the original figures from the information 
presented in this thesis.  
8.4.2.c The A Matrix 
For the information of the reader, Appendix 10 Table A.10.1 contains the full A matrix for the 
hybrid model, which contains the intraregional input coefficients, i.e. technical coefficients, for 
the seven bottom-up sectors of the model, as well as the LQ-adjusted technical coefficents for 
the top-down industries of the model. These technical coefficients, both the bottom-up and 
top-down varieties, show the amount of inputs required from each industry to produce one 
dollar’s worth of output of a given industry. For the LQ-adjusted top-down coefficients, the 
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data displayed in Table A.10.1 is calculated based on the AFLQ adjustment technique where δ 
= 0.1. 
8.4.3 The Output Effects of The BCG  
8.4.3.a Introduction 
In this section the simple and total output effects and multipliers generated by the 2003-04 
Buloke Shire-based expenditures of the BCG are estimated via the hybrid model in order to 
measure the economic impact of the Group on the Shire and to map the inter-industry 
structure of the economy. Simple output effects and multipliers are estimated for the model 
open with respect to households, while total output effects and multipliers are estimated for 
the closed model, with the effects and multipliers estimated in aggregate as well sectorally.   
8.4.3.b The Simple Output Effects of The BCG  
Table 8.6, below, contains the hybrid model simple output effects of the BCG and resulting 
multipliers (as well as total output effects and multipliers, which will be discussed later). The 
figures in the table reveal mixed results in terms of the impacts of the spending of the BCG and 
the inter-industry structure of the Buloke economy. As can be seen, the aggregate simple 
output multiplier estimated with the hybrid model is 1.20, meaning that for every $1 of 
expenditure by the BCG within Buloke Shire in 2003-04 $1.20 in production was generated 
through direct and indirect effects. Based on the change in final demand attributible to the 
Group of $92,756, the simple output effect of the BCG on production in the Shire is estimated 
to have been $110,877.44.  
The industries which generate the largest simple output effects as a result of the 2003-04 
Buloke Shire-based expenditures of the BCG are Retail Trade at $36,595.71, Agriculture at 
$25,398.69, Property And Business Services at $19,791.92, and Manufacturing at $18,144.93, 
with the simple output multipliers estimated for these industries ranging from 1.11 in the case 
of Retail Trade, to 1.32 for the Agriculture sector. The fact that the output effects generated by 
these industries are relatively high is not surprising given that the BCG’s expenditures in these 
sectors were the largest. 
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Table 8.6: Hybrid Model, Simple And Total Output Multipliers And Effects81                             
Industry Sector 
Simple  
Output 
 Multiplier 
Simple  
Output  
Effect 
Total  
Output  
Multiplier 
Total  
Output  
Effect 
  $  $ 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 1.32 25,398.69 1.72 33,289.00 
2 Mining 1.21 0.00 1.51 0.00 
3-17 Manufacturing 1.26 18,144.93 1.69 24,436.77 
18 Electricity, Gas & Water 1.13 0.00 1.25 0.00 
19 Construction 1.12 3,298.13 1.16 3,421.75 
20 Wholesale Trade 0.00 0.00 1.00 0.00 
21 Retail Trade 1.11 36,595.71 1.55 51,120.94 
22 Repairs 1.04 0.00 1.51 0.00 
23 Accommodation, Cafes & Restaurants 1.20 350.22 1.53 447.41 
24 Transport & Storage 1.11 89.07 1.38 110.51 
25 Communication Services 1.15 5,145.08 1.68 7,515.73 
26 Finance & Insurance 1.12 0.00 1.60 0.00 
27 Property & Business Services 1.20 19,791.92 1.71 28,209.05 
28 Government Administration 1.20 2,053.85 1.72 2,924.75 
29 Education 1.17 0.00 1.55 0.00 
30 Health & Community Services 1.08 0.00 2.35 0.00 
31 Cultural & Recreational Services 1.76 0.00 2.02 0.00 
32 Personal & Other Services 1.09 9.85 1.96 17.64 
33 Households n/a n/a 1.55 441,655.27 
 Aggregate Multipliers And Output Effects 1.20 110,877.44 1.57 593,148.82 
The simple output multipliers estimated for individual industry sectors with the hybrid model 
range from a low of 1.08 for Health and Community Services to a high of 1.76 for Cultural and 
Recreational Services, and, apart from Cultural and Recreational Services, those industries for 
which a relatively large simple output multiplier is estimated are Agriculture at 1.32, 
Manufacturing at 1.26, and Property and Business Services at 1.20. As pointed out above, 
these latter three sectors are also ones in which the largest simple output effects occur, and 
the implication of the relatively large simple output multipliers estimated for these industries is 
that they are the sectors in which the strongest inter-industry, backward linkages exist in the 
economy in terms of simple output effects. 
8.4.3.c The Total Output Effects of The BCG  
Table 8.6 also contains hybrid model estimates of the aggregate and sectoral total output 
effects of the 2003-04 Buloke Shire-based expenditures of the BCG, as well as aggregate and 
sectoral total output multipliers. The closed model expenditures of the BCG are estimated to 
have generated aggregate total output effects of $593,148.82, based on a level of final 
demand spending of $378,294.00 and an aggregate total output multiplier of 1.57. This means 
                                                 
81 Please note, Industries 3 to 17, the various manufacturing industries, are all included under the industry heading 
Manufacturing 
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that for every $1’s worth of final demand spending by the Group in 2003-04 $1.57 in 
production occurred. 
The industries generating the largest total output effects within the Shire economy as a result 
of the 2003-04 Buloke Shire-based expenditures of the BCG are Households, with a total 
output effect of $441,655.27 generated, Retail Trade at $51,120.94, Agriculture at 
$33,289.00, Property And Business Services at $28,209.05, and Manufacturing at $24,436.77. 
The total output multipliers estimated for these industries ranging from 1.55 in the case of 
both the Household and Retail Trade sectors, to 1.72 in the case of Agriculture. Again, the 
BCG’s expenditures in these sectors were the largest so it is not surprising that the output 
effects generated by these industries are so large. 
The sectoral total output multipliers estimated with the hybrid model range from a low of 1.16 
for Construction to a high of 2.35 for Health and Community Services, while other sectors in 
which relatively high total output multipliers are estimated are Cultural and Recreational 
Services at 2.02, Personal and Other Services at 1.96, both Agriculture and Government 
Administration at 1.72, and Property and Business Services at 1.71, with these sectors being 
the ones in which the strongest inter-industry, backward linkages exist in the economy in 
terms of total output effects. 
The output effects and multipliers discussed here have been estimated in both simple and total 
terms and it can be seen that the effect of including Households as an endogenous sector is to 
increase the size of the impacts of the expenditures of the BCG and the estimated multipliers. 
As an example, the aggregate output multiplier estimated with the open model is 1.20, 
compared to the total output multiplier of 1.57, while the output multipliers for all industry 
sectors estimated with the closed model are higher than those estimated with the open 
version. However, it should be noted that the aggregate output effect of the BCG of 
$593,148.82 as measured by the closed model is so much larger than the simple aggregate 
output effect not just because the total multiplier is larger, but also because Households are 
included in the closed model and the BCG had very large expenditure in this sector in 2003-04, 
in the vacinity of $285,000.00, thus significantly boosting the aggregate total output effect of 
the Group.   
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8.4.4 The Income Effects of The BCG  
8.4.4.a Introduction 
In this section hybrid model simple and total income effects and multipliers generated by the 
Buloke Shire-based expenditures of the BCG in 2003-04 are estimated in order to further 
measure the economic impact of the Group on Buloke Shire and map the inter-industry 
structure of the economy. Simple income effects and multipliers are estimated for the model 
open with respect to households, while total income effects and multipliers are estimated for 
the closed model, with the effects and multipliers estimated in aggregate and sectorally.  
8.4.4.b The Simple Income Effects of The BCG 
Table 8.7, below, contains the results of the hybrid analysis of the simple income effects of the 
BCG and resulting multipliers (as well as total income effects and multipliers, which will be 
discussed later). The figures in the table reveal mixed results in terms of the impacts of the 
spending of the BCG on income and the inter-industry structure of the Buloke economy. The 
hybrid model aggregate simple income multiplier is  estimated at 0.28, meaning that for every 
dollar spent by the BCG within Buloke Shire in 2003-04 28 cents in income was generated (for 
the household sector) through direct and indirect effects, with the aggregate simple income 
effect resulting from the expenditures of the BCG estimated to be $26,291.31. 
For individual industries, those generating the largest simple income impacts as a result of the 
expenditures of the BCG are Retail Trade at $9,392.02, Property and Business Services at 
$5,443.74, Agriculture at $5,101.77, and Manufacturing at $4,071.09. These are the same 
industries generating the largest simple output impacts with the hybrid model, and this is not 
surprising given the relatively large Shire-based expenditures of the BCG in these sectors in 
2003-04. For these industries the simple income multipliers range in value from 0.26 for  
Agriculture to 0.33 for Property and Business Services, and these simple income multipliers 
take into account the direct and indirect income effects of the expenditures of the BCG and tell 
us the income earned by workers in the Shire economy for a $1 increase in demand for the 
output of the particular sector. So, for Property and Business Services, for instance, the simple 
income multiplier of  0.33 tells us that for every $1 of demand for the output of the Property  
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Table 8.7: Hybrid Model, Simple And Total Income Multipliers And Effects82  
 Industry Sector 
Simple 
Income 
Multiplier 
Simple 
Income 
Effect 
Total  
Income 
Multiplier 
Total  
Income  
Effect 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 0.26 5,101.77 0.29 5,668.89 
2  Mining 0.22 0.00 0.23 0.00 
3-17 Manufacturing 0.28 4,071.09 0.31 4,522.71 
18 Electricity, Gas & Water 0.08 0.00 0.09 0.00 
19 Construction 0.04 104.24 0.04 110.11 
20 Wholesale Trade 0.00 0.00 0.00 0.00 
21 Retail Trade 0.28 9,392.02 0.32 10,436.02 
22 Repairs 0.30 0.00 0.34 0.00 
23 Accommodation, Cafes & Restaurants 0.22 62.85 0.24 69.83 
24 Transport & Storage 0.17 13.86 0.19 15.40 
25 Communication Services 0.34 1,532.81 0.38 1,703.18 
26 Finance & Insurance 0.31 0.00 0.34 0.00 
27 Property & Business Services 0.33 5,443.74 0.37 6,048.72 
28 Government Administration 0.33 563.90 0.37 626.47 
29 Education 0.25 0.00 0.28 0.00 
30 Health & Community Services 0.82 0.00 0.91 0.00 
31 Cultural & Recreational Services 0.19 0.00 0.21 0.00 
32 Personal & Other Services 0.56 5.03 0.62 5.59 
33 Households n/a n/a 0.11 31,743.74 
 Aggregate Multipliers And Income Effects 0.28 26,291.31 0.16 60,950.68 
and Business Services sector employees in the Shire earn 33 cents in income when direct and 
indirect effects are taken in to account. 
The sectors for which the largest simple income multipliers are estimated are Health and 
Community Services at 0.82, and Personal and Other Services at 0.56, and in terms of the 
open hybrid model it is these industries having strongest inter-industry links and backward 
linkages within the local economy in terms of simple income effects. This finding is somewhat 
different to that with the simple output multipliers estimated with the hybrid model where the 
sectors having largest estimates are Cultural and Recreational Services, Agriculture, 
Manufacturing, and Property and Business Services. Threrfore,  it appears with the hybrid 
model industries can have varying degrees of inter-industry linkages in the Shire economy 
depending on the multiplier being estimated.   
8.4.4.c The Total Income Effects of The BCG 
Also contained in Table 8.7 are estimates of the hybrid model aggregate and sectoral total 
income effects and multipliers generated by the 2003-04 Buloke Shire-based expenditures of 
the BCG. In aggregate terms, the expenditures of the BCG are estimated to have generated 
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total income effects of $60,950.68 within the Shire, based on a level of final demand spending 
in the closed model of $378,294.00 and an aggregate total income multiplier of 0.16. This 
means that for every $1’s worth of final demand spending by the Group in 2003-04 16 cents in 
income was generated in the Shire economy, which is a very interesting finding, given it 
means the aggregate total income multiplier is less than the aggregate simple income 
multiplier. This finding will be discussed in more detail below.  
Those industries generating the largest total income impacts as a result of the 2003-04 Buloke 
Shire-based expenditures of the BCG are Households, with total income generation of 
$31,743.74, Retail Trade at $10,436.02, Property And Business Services at $6,048.72, 
Agriculture at $5,668.89, and Manufacturing at $4,522.71, with total income multipliers 
estimated for these industries ranging from 0.11 for Households, to 0.37 for Property and 
Business Services. Again, the BCG’s expenditures in these sectors were the largest so it is not 
surprising that the total income impacts generated by these sectors are so large, and that 
these are the same industries generating the largest total output effects with the hybrid model. 
The hybrid model total income multipliers estimated for individual industry sectors range from 
a low of 0.04 for Construction to a high of 0.91 for Health and Community Services, with the 
other sector in which a relatively high total income multiplier is estimated being Cultural and 
Recreational Services at 0.62. These relatively high total multipliers indicate that in terms of 
income it is the Health and Community Services and Cultural and Recreational Services sectors 
having the strongest inter-industry, backward linkages in the economy.  
As with the output measures, the hybrid model income effects and multipliers are estimated in 
both simple and total terms, and for each industry sectors the total income effects and 
multipliers are greater than the simple measures. Also consistent with the output measures, 
the aggregate total income effect of the spending of the BCG is greater than the equivalent 
simple effect, which is to be expected due to the inclusion of the Household sector in the closed 
model. However, unlike the case with output, the aggregate total income multiplier is less than 
the aggregate simple income multiplier, and the reason for this is the impact of the Household 
sector. The large expenditures of the BCG within the Household sector in 2003-04 result in 
large total income effects generated by that sector of an estimated $31,743.74, which si partly 
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responsible for the aggregate total income effect being $60,950.68, which is significantly 
higher than the open model estimate of $26,291.31. The total income multiplier for the 
Household sector is estimated to be 0.11, which is less than the aggregate measure of 0.16, 
and is significantly less than most of the total income multipliers estimated for the individual 
industry sectors. This indicates the Household sector does not have strong inter-industry 
backward linkages within the Shire economy in terms of total income effects, suggesting much 
of the income earned in the sector leaks from the Buloke economy as expenditure on imports, 
thus reducing the income generation effects of economic activity in the Shire.  
8.4.5 The Employment Effects of The BCG 
8.4.5.a Introduction 
The hybrid model simple and total employment effects and multipliers generated by the Buloke 
Shire-based expenditures of the BCG in 2003-04 are estimated in this section in order to 
further quantify the economic impact of the Group on the Shire and map the inter-industry 
structure of the economy. The model open with respect to households is employed to estimate 
simple employment effects and multipliers, while total employment effects and multipliers are 
estimated with the closed model, with the impacts and multipliers estimated in aggregate and 
sectorally.   
8.4.5.b The Simple Employment Effects of The BCG 
Table 8.8, below, contains hybrid model estimates of the simple employment effects and 
multipliers generated by the BCG (as well as total employment effects and multipliers, which 
will be discussed later). As with output and income, the data presented in the table reveal 
interesting results in terms of the impacts of the spending of the BCG and the inter-industry 
structure of the Buloke economy. The hybrid model aggregate simple employment multiplier is 
estimated to be 17.17, with this multipliers taking into account direct and indirect employment 
effects and describing the number of full time equivalent (FTE) jobs created in the Shire 
economy for every $1 million of expenditure by the BCG, and tells us that for every $1 million 
spent by the BCG within Buloke Shire in 2003-04 17.17 FTE jobs were created within the Shire 
through direct and indirect effects, with the actual number of FTE jobs created estimated to be 
1.59.  
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Table 8.8: Hybrid Model, Simple And Total Employment Multipliers And Effects83 
 Industry Sector 
Simple  
Employment  
Multiplier 
Simple  
Employment  
Effect 
Total  
Employment 
Multiplier 
Total 
Employment 
Effect 
 1 Agriculture; Hunting & Trapping; Forestry & Fishing 18.90 0.36 20.55 0.40 
2  Mining 17.37 0.00 18.36 0.00 
 3-17 Manufacturing 18.06 0.26 19.82 0.29 
18 Electricity, Gas & Water 16.29 0.00 16.77 0.00 
19 Construction 16.06 0.05 16.13 0.05 
20 Wholesale Trade 0.00 0.00 0.00 0.00 
21 Retail Trade 15.92 0.53 17.70 0.58 
22 Repairs 14.99 0.00 16.89 0.00 
23 Accommodation, Cafes & Restaurants 17.23 0.01 18.57 0.01 
24 Transport & Storage 15.99 0.00 17.07 0.00 
25 Communication Services 16.54 0.07 18.68 0.08 
26 Finance & Insurance 16.09 0.00 18.03 0.00 
27 Property & Business Services 17.22 0.28 19.29 0.32 
28 Government Administration 17.30 0.03 19.36 0.03 
29 Education 16.73 0.00 18.22 0.00 
30 Health & Community Services 15.55 0.00 20.67 0.00 
31 Cultural & Recreational Services 25.22 0.00 25.95 0.00 
32 Personal & Other Services 15.72 0.00 19.22 0.00 
33 Households n/a n/a 6.26 1.79 
Aggregate Multipliers And  Employment Effects 17.17 1.59 9.36 3.54 
The industries generating the largest simple employment effects in the Shire are Retail Trade 
at 0.53 FTE jobs per $1 million of expenditure, Agriculture at 0.36 FTE jobs, Property And 
Business Services at 0.28 FTE jobs, and Manufacturing at 0.33 FTE jobs, with the simple 
employment multipliers estimated for these industries ranging from 15.92 in the case of Retail 
Trade, to 18.90 for Agriculture. Again, given the BCG’s 2003-04 expenditures in these sectors 
were the highest, it is not surprising that these sectors generate the largest simple 
employment effects in the economy and that they are the same sectors generating the largest 
simple output and income effects in the Shire. 
The industry sector having the largest simple employment multiplier estimated with the hybrid 
model is Cultural and Recreational Services, with an estimate of 25.22, which is significantly 
higher than the aggregate estimate of 17.17 and also significantly higher than all other 
sectoral simple employment multipliers, the next highest of which is the estimate of 18.90 for 
Agriculture. This indicates that in terms of simple employment generation effects the Cultural 
and Recreational Services sector has strong inter-industry backward linkages within the Buloke 
economy. Interestingly, the Cultural and Recreational Services sector was also found to have 
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the highest hybrid model simple output multiplier estimate, although it does have a relatively 
low estimated simple income multiplier.  
8.4.5.c The Total Employment Effects of The BCG 
Table 8.8 also contains estimates of hybrid model aggregate and sectoral total employment 
effects and multipliers generated by the expenditures of the BCG. As expected, the aggregate 
total employment effect of the Buloke Shire-based expenditures of the BCG in 2003-04 is 
greater than that estimated with the open model. The aggregate total employment effect is 
estimated to be 3.54 FTE jobs, compared to the simple estimate of 1.59 FTE jobs, with the 
total impact generated through direct, indirect, and induced effects. Consequently, inclusion of 
Households as an endogenous sector significantly increases the employment generation  
impact of the BCG, which makes sense as the Group had significant expenditures within the 
Household sector in 2003-04, and also because inclusion of the Household sector means 
induced impacts are taken in to account. 
The total employment multiplier estimated with the hybrid model is 9.36, meaning that for 
every $1 million spent by the BCG within Buloke Shire 9.36 FTE jobs are created through 
direct, indirect, and induced effects. As with the income measures, this figure is interesting as 
it means the hybrid model aggregate total employment multiplier is less than the hybrid model 
aggregate simple employment multiplier of 17.17. The reason for this is the same as that 
explaining how the aggregate total income multiplier is estimated to be less than the 
equivalent simple estimate estimated with the hybrid model. This reason is the inclusion of the 
Household sector. While the large expenditures of the BCG within the Household sector in 
2003-04 result in relatively large total employment generation within the Shire of 1.79 FTE 
jobs, which is mainly responsible for the aggregate total employment impact of the BCG being 
3.54 FTE jobs, as compared to the open model estimate of 1.59 FTE jobs, the total 
employment multiplier for the Household sector is estimated to be 6.26, which is less than the 
aggregate measure of 9.36, and significantly less than most of the sectoral total employment 
multipliers. Again, this indicates the Household sector does not have strong inter-industry 
backward linkages within the Shire economy, in this case in terms of employment generation 
effects, suggesting much of the spending of the Household sector leaks from the Buloke 
  
  
182 
economy as spending on imports, thereby reducing the employment generation effects of 
economic activity in the Shire.   
The sector generating the largest total employment effects in the Shire is Households at 1.79 
FTE jobs per $1 million of expenditure, which is predictable given the relatively large 
expenditures by the BCG within this sector. Relatively large employment generation effects 
also occur through the other industry sectors in which the BCG had significant expenditures, 
these being Retail Trade at 0.58 FTE jobs, Agriculture at 0.40 FTE jobs, Property and Business 
Services at 0.32 FTE jobs, and Manufacturing at 0.29 FTE jobs, with the estimated total 
employment multipliers for these sectors ranging from 17.70 in the case of Retail Trade to 
20.55 for Agriculture.  
The total employment multipliers estimated for individual industries tell us for each $1 million 
of expenditure in the local economy employment generated by that sector as a result. The 
sectors with the highest hybrid model estimated total employment multipliers are Cultural and 
Recreational Services, with a total employment multiplier of 25.95, Health and Community 
Services at 20.67, and Agriculture, with the already mentioned total employment multiplier of 
20.55, and in terms of total employment generation effects estimated with the hybrid model it 
is these industries having the strongest inter-industry backward linkages within the Shire 
economy.  
Comparing the hybrid model sectoral total employment results to those of output and income, 
with total output multipliers the industries with highest estimates include Health and 
Community Services (with the highest estimate) and Cultural and Recreational Services, as is 
the case with total employment multipliers, while with total income multipliers Health and 
Community Services is also found to have one of the highest estimates (the highest estimate, 
in fact). Therefore, there is some consistency between the results of the sectoral multipliers 
estimated with the hybrid model.    
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8.4.6 Comparing The Results of The Hybrid Model 
8.4.6.a Introduction 
In this section the results of the hybrid analysis of the impacts of the BCG on the Buloke 
economy and of the Shire’s inter-industry structure are further analysed and summarised in 
terms of output, income, and employment generation effects and multiplier analysis, with 
comparison between the results of the open and closed versions of the model.  
8.4.6.b Comparing Output, Income And Employment Results  
The hybrid I-O modeling undertaken in this chapter has involved analysis of the impacts of the 
BCG on, and determination of the inter-industry structure of, the Buloke economy. The results 
of the output, income, and employment analyses with the open and closed versions of the 
model provide mixed findings.  
In terms of aggregate effects, in all instances total effects are greater than simple effects. This 
is to be expected since, once an I-O model has been closed and Households brought into the 
processing quadrant and made endogenous total effects should be greater than simple effects 
as induced impacts are included, in addition to direct and indirect effects. Also, the BCG 
undertook significant expenditures within the Buloke Shire Household sector in 2003-04, 
mainly in the form of payment of wages and salaries, so inclusion of this spending significantly 
increases the final demand expenditures of the Group, thus increasing aggregate effects. It is 
also the case that for almost all industry sectors the impacts of the spending of the BCG are 
greater with the closed model, which is expected due to the addition of induced effects and 
because of the large expenditures within the Household sector. There are no instances where 
the sectoral impacts of the expenditures of the BCG are less when total impacts are measured 
as compared to simple impacts, although there is a small number of instances where the 
simple and total effects within an industry are the same. 
Due to the distributional nature of the BCG’s Buloke Shire-based expenditures in 2003-04 it is 
generally the same industry sectors through which greatest impacts occur in terms of output, 
income and employment generated. The BCG undertook relatively large spendings in the Retail 
Trade, Agriculture, Property and Business Services, and Paper, Printing and    
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Publishing/Manufacturing sectors, as well as in the Household sector, and it is these sectors 
generating largest output, income and employment impacts in the economy.  
However, findings based on estimated multipliers are less straightforward. The I-O multipliers 
are designed to measure the impacts of the expenditures of the BCG and to map the inter-
industry operations of the Shire economy. Generally, multipliers estimated with the closed 
model are greater than those of the open model. This is so in the case of the aggregate output 
multipliers and for all sectoral multipliers, except in the case of the Construction sector where 
the simple and total income multipliers are the same. 
The multiplier analysis indicates a small number of industries appear to be more important in 
the inter-industry operations of the economy, with these industries having the highest 
multipliers and, hence, strongest backward linkages within the economy. In terms of output, it 
is the Cultural and Recreational Services, Agricultural, Manufacturing, Property and Business 
Services, Government Administration, Health and Community Services, and Personal and Other 
Services sectors for which the largest multipliers are estimated. Health and Community 
Services and Personal and Other Services are also the sectors in which the largest income 
multipliers are estimated, while the largest employment multipliers are estimated for the 
Cultural and Recreational Services, Health and Community Services, and Agricultural sectors. 
The Health and Community Services sector multipliers are amongst the largest, indicating this 
sector is particularly significant in the operations of the Buloke economy, having very strong 
linkages with other industries. In some sectors the expenditures of the BCG are large and 
these sectors generate significant effects in the Shire economy but multipliers for these 
sectors, such as Retail Trade, are relatively small, while in a number of sectors in which the 
largest multipliers are estimated the BCG had little or no exependitures, Health and 
Community Services being an example. In some sectors, namely Agriculture, Property and 
Business Services, and Manufacturing generate significant output, income, and employment 
effects and also have high multipliers.  
While most hybrid model multipliers are larger in the closed version of the model, there are a 
instances where inclusion of the Household sector reduces mutlipliers. This occurs with the 
aggregate income and employment multipliers, and the reason for this is the relatively small 
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income and employment mutlipliers estimated for the Household sector. While the large 
expenditures of the BCG within the Household sector of the Shire in 2003-04 result in relatively 
large total income and employment generation effects, both within the sector itself and in the 
Shire generally, the total income and employment multipliers for the sector are less than the 
respective aggregate multipliers, and generally also significantly less than most of the other 
sectoral total income and employment multipliers. This indicates the Household sector does not 
have strong inter-industry backward linkages within the Buloke economy in terms of income 
and employment, suggesting much of the spending in the sector leaks from the Shire as 
expenditure on imports, reducing the income and employment generation effects of economic 
activity in the Shire.   
8.4.6.c Comparing The Results To Similar Studies 
In Chapter 4 a number of hybrid I-O economic impact studies were listed and discussed. Table 
8.9, below, contains a summary of various multipliers estimated in some of those studies as 
well as the aggregate output, income and employment multipliers estimated in this chapter.  
Table 8.9: Hybrid I-O Multipliers84 
 Output Income Employment 
Study    
Gangemi (2007) 
Buloke Shire 
simple - 1.20  
total – 1.57  
simple - 0.28  
total - 0.16  
simple - 17.17  
 total - 9.36  
BTE (2000)  
Port of Fremantle 2.13 1.79 16.98 
BTE (2001a)  
Port of Mackay 1.95 0.58 17.5 
BTE (2001b)  
Port of Gladstone 1.66 0.50 13.0 
Morison (2001)  
Port of Esperence 1.55 0.36 8.5 
Morison & Clark (2005) 
Port of Geelong 1.93 0.46 8.1 
Brooks et al. (1999)       
RMIT University 1.20 n/a n/a 
Mortensen (2004) 
Arizona  1.47 n/a 1.53 
Darden & Harris (2000)  
White Pine County 
construction – 1.8   
alfalfa – 1.55 n/a 
construction – 18 
alfalfa - 33 
Caskie (1999) 
Northern Ireland 1.8 n/a n/a 
The multiplier estimates contained in Table 8.9 suggest interesting implications regarding the 
results of this thesis. In terms of output and employment multipliers, the estimates obtained 
with the hybrid model in this thesis are consistent with those of the other studies listed. The 
aggregate output multipliers listed in the table range from 2.13 for the BTE’s 2000 study of the 
                                                 
84 Figures are total multipliers unless otherwise stated. 
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Port of Fremantle, down to 1.20 for Brooks et al’s. 1999 RMIT study, compared to the hybrid 
model aggregate simple output multiplier estimated in this thesis of 1.20 and the aggregate 
total output multiplier of 1.57. Particularly encouraging is that in a number of the studies the 
estimated aggregate output multipliers are close to the aggregate total output multiplier of this 
study, specifically, those of the Morison (2001), Mortensen (2004), and BTE (2001b) studies, 
which are 1.55, 1.47, and 1.66, respectively.  
The employment multipliers in Table 8.9 range from 33, in the case of Darden and Harris 
(2000) White Pine County study, down to 1.53 for Mortensen (2004). The hybrid simple and 
total aggregate employment multipliers estimated in this thesis are 17.17 and 9.36, 
respectively, and compared to the reported estimates both seem plausible, especially given 
most of the estimates listed in Table 8.9 are within the range of 8.1 to 18.       
However, the hybrid model aggregate income multipliers estimated in this thesis seem 
inconsistent with those of the comparison studies. The hybrid aggregate simple income 
multiplier estimated in this thesis is 0.28, and the aggregate total income multiplier is 
estimated to be 0.16, both of which are less than the five aggregate income multipliers listed 
in Table 8.9, which range from 1.79 in the case of the BTE (2000) to 0.36 for Morison (2001). 
And while the BTE’s (2000) aggregate income multiplier does seem excessively high compared 
to those of the other studies listed, which range between 0.58 and 0.46 and are much closer to 
the estimates of this chapter, the relatively low income multipliers estimated in this study 
suggest caution should be used in comparing the income multiplier results of the top-down 
model of Chapter 6 to those of the hybrid model estimates which not be reliable.   
8.5 Conclusion 
The hybrid I-O model of the Buloke Shire economy has been constructed for a number of 
reasons. Firstly, as with the naïve top-down model of Chapter 6, the need for a hybrid I-O 
model of the Shire economy has come about because such a model is not readily available and 
has had to be developed for this study. Also, one aim is to estimate aggregate and 
distributional direct, indirect, and induced impacts of the 2003-04 Buloke Shire-based 
expenditures of the BCG on the Shire economy, measured in terms of output, income and 
employment. Additionally, the model is designed to provide a map of the industrial structure of 
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the Shire and to quantify linkages between industry sectors. Finally, the hybrid model has been 
developed to allow for comparison with the naïve top-down model of Chapter 6 in order to 
determine whether the simpler naive top-down model provides similar results to the more 
sophisticated, resource-intensive hybrid model and whether naïve top-down I-O analysis is a 
reliable option for regional economic impact assessment.   
In this chapter the effects of the 2003-04 Buloke Shire-based expenditures of the BCG on the 
Buloke economy are found to be significant. With the open version of the hybrid model the 
2003-04 final demand spending of the BCG within the Shire of $92,756.00 generates 
aggregate output, income and employment effects of $110,877.44, $26,291.31, and 1.59 FTE 
jobs, respectively, based on aggregate simple multipliers of 1.20 for output, 0.28 for income, 
and 17.17 for employment. The closed version of the model indicates the 2003-04 Buloke 
Shire-based expenditures of the BCG of $378,294.00 generates $593,148.82 in aggregate 
output based on an aggregate total output multiplier 1.57, $60,950.68 in income based on an 
aggregate total income multiplier of 0.16, and 3.54 FTE jobs based on an aggregate total 
employment multiplier of 9.36. The larger impacts generated with the closed model are 
consistent with expectations given this model incorporates the Household sector, in which the 
BCG had highest expenditures, and includes induced as well as direct and indirect impacts.     
Aggregate total income and employment multipliers estimated with the hybrid model are less 
than the equivalent simple multipliers is an interesting finding and tells us that when 
households are made endogenous and included in the processing quadrant of the model the 
aggregate income and employment multiplier effects of each dollar of spending in the Shire are 
lower. The conclusion is that while large expenditures of the BCG in the Household sector in 
2003-04 result in the generation of relatively large aggregate total income and employment 
effects, because total income and employment multipliers for the Household sector are  
relatively small they have significantly reduce the aggregate multipliers, indicating the 
Household sector does not have strong inter-industry backward linkages within the Shire 
economy in terms of income and employment generation. This indicates a great deal of the 
income earned by households in Buloke is spent outside the Shire and represents a leakage 
from the economy in the form of import expenditure.  
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In terms of the sectoral effects, with both the open and closed versions of the model the 
industry sectors generating the largest impacts are generally those in which the BCG had 
highest expenditures, these being Retail Trade, Agriculture, Property And Business Services, 
Manufacturing, and the Household sector.   
In most instances sectoral multipliers estimated with the closed version of the model are 
greater than those of the open version. Also, differences between the relative size of effects 
and multipliers for individual sectors highlights that it is necessary to examine both measures 
when assessing the impact of spending in an economy and the role different industries play. It 
does not always follow that large output, income or employment effects generated by an 
industry are associated with large multipliers. Generally, the sectors in which strongest inter-
industry, indirect linkages exist in Buloke are not those in which the largest effects occur. 
While the BCG had relatively large spendings in a small number of sectors in 2003-04, of these 
sectors only for the Agriculture; Hunting and Trapping; Forestry and Fishing, Property and 
Business Services, and Manufacturing sectors are relatively large multipliers estimated, with 
relatively large multipliers also estimated for a number of sectors in which the BCG had little or 
no spendings, including Health and Community Services, Personal and Other Services, 
Government Administration, and Cultural and Recreational Services. The relatively large 
multipliers estimated for these latter sectors indicate high capital-intensity and strong indirect 
linkages within the local economy, so that when production within the Shire economy expands 
the output generation effects of the these sectors is significant as they are involved indirectly 
in the production of many other industries in the economy. 
Depending on the multiplier estimated different industries can have varying relative impacts, 
but generally there is consistency between the results respective sectoral multipliers estimated 
with the hybrid model. In particular, the Health and Community Services sector is found to 
have relatively strong inter-industry links with each of the multipliers estimated.  
For aggregate output and employment the findings with the hybrid model are consistent with 
those of a number of other studies. However, aggregate income multipliers estimated via the  
hybrid analysis are, generally, significantly lower than those of the comparison studies, and 
this must be kept in mind when analysismh the results of the hybrid model.   
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In Chapter 9 the results of the naïve top-down model are compared to those of the hybrid 
approach in order to assess the validity of the simpler, cost-effective naïve top-down 
methodology and to determine whether naïve top-down I-O modeling is of any use as a means 
of undertaking regional economic impact analysis. 
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Chapter 9 - Conclusion 
9.1 Aims of The Thesis – A Recap  
The aims of the I-O modelling undertaken in this thesis are threefold. The first involves 
measuring the economic impact of the BCG on the Buloke Shire economy in terms of output, 
income, and employment generation. The second aim is an extension of the first and involves 
estimating sectoral I-O multipliers in order to map the industrial structure of the Shire so as to 
identify sectors in the economy having strongest inter-industry linkages and which generate 
largest impacts as a result of the expenditures of the BCG.  
The third aim is comparison of the results of the naive top-down analysis of Chapter 6 with 
those of the hybrid model of Chapter 8 to determine whether the naive top-down model 
provides consistent results compared to the more sophisticated and resource intensive, and 
supposedly more accurate, hybrid model. This is so because the naive top-down model of 
Chapter 6 is based on I-O coefficients drawn from the national I-O tables and not adjusted 
using the LQ, or any other, technique, and, as such, provides a relatively “cheap” means for 
undertaking regional I-O economic impact analysis. On the other hand, the hybrid model of 
Chapter 8 is based partly on original I-O survey data collected from entities in Buloke Shire 
and partly on I-O coefficients sourced from the national tables and adjusted with the LQ 
technique. Consequently, the hybrid model should better reflect the industrial composition of 
the Buloke Shire economy, and comparison of the results of the naïve top-down model with 
those of the hybrid model helps determine whether the relatively “cheap”, unsophisticated, 
naive top-down approach is a viable alternative when applied at the regional level.  
9.2 An Outline of What Has Been Done 
To constuct the I-O models it has been necessary to proceed through a number of steps 
involving explanation of technical points, discussion of important and relevant issues, and 
justification for decisions made. The thesis has been structured so a reader is able to gain an 
undertsanding of why the study is undertaken, the I-O and other methodologies used and why 
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they have been used, the reasons the study has focused on Buloke Shire, and the experiences 
gained in undertaken the study. The end result is construction of I-O models and analysis of 
the results.    
The basics of I-O modeling have been discussed, involving a brief outline of the history of the 
methodology, a general explanation of I-O analysis, the functions and make up of an I-O table, 
technical coefficients, treatment of the household sector, output, income and employment 
multipliers and application of I-O models, as well as regional I-O analysis and its purposes, 
compilation of regional models, and guidelines for their use.  
The general economic conditions of Buloke Shire have been described, with information 
relating to population, production and output, income, employment and the labour force, and 
housing presented and discussed. The main conclusions drawn are that generally Buloke is a 
predominantly agricultural shire with an economy that is underperforming, with relatively low 
average incomes, a lacklustre housing market, and shrinking population.  
A detailed discussion of economic impact analysis methodologies is undertaken with the 
methodlogy employed in this thesis discussed and examples of similar studies presented. Also, 
technicalities of the location quotient techniqueare discussed in detail, as are advantages and 
disadvantages of the methodology, key issues relating to its use, as well as the LQ technique 
adopted in this thesis to construct the hybrid model of Chapter 8. 
The hybrid model of this thesis is based partly on original survey data. Hence, the data 
collected is critical to the validity of the model and so in-depth analysis of the surveying 
methodologies employed is undertaken, including discussion of the experience gained in 
completing the surveying, technical aspects of the methodology used, including the hybrid 
approach adopted, as well as survey sampling, the survey instrument used, the numbers and 
types of entities surveyed, survey response rates, methods of contacting potential participants, 
distribution of surveys, and possible reasons for low response rates. This discussion is 
undertaken to give those analysing the results an understanding of the methods used, the 
reliability of the data and any shortcomings associated with the way it has been collected, and 
also as a guide in terms of what are the better ways to go about collecting original I-O survey 
data and some of the problems that could arise and be avoided.  
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The hybrid model involves application of the location-quotient non-survey technique, designed 
to improve the accuracy of I-O coefficients derived via top-down methodologies so that the 
model better represents the industrial structure of the economy under study. Intraregional I-O 
coefficients are estimated using alternative versions of the preferred AFLQ methodology and 
sensitivity analysis testing of the techniques indicates the appropriate form of the technique to 
be used in estimating the top-down coefficients of the hybrid I-O table. 
This process of explaining technical points, discussing important and relevant issues, and 
providing justifications for decisions made leads to the point where the I-O models are 
constructed. Construction of the models involves similar approaches, whereby the expenditures 
of the BCG are entered into I-O flow matrices and, through the processes described the output, 
income and employment generated in Buloke Shire by the spending of the Group and related 
multipliers are estimated.  
The end result is analysis and discussion of the empirical results, which in this case is 
determination of the aggregate and sectoral impacts of the expenditures of the BCG on the 
Buloke Shire economy, mapping of the Shire’s industrial structure and identification of those 
industries having the strongest inter-linkages, comparison of the results to those of previous 
studies, as well as comparison of the results of the naïve top-down analysis with those of the 
hybrid model in order to assess the validity of the top-down methodology as a means of 
regional economic impact assessment.  
9.3 The Findings of The Study - A Summary of The Results 
In Chapter 6 a naïve top-down I-O analysis is undertaken measuring the aggregate and 
sectoral impacts of the expenditures of the BCG on the Buloke Shire economy. The analysis 
involves estimation of direct, indirect, and induced effects measured in terms of output, income 
and employment generation, identification of inter-industry linkages within the economy, and 
comparison of the results with those of similar studies.  
The results of the naïve top-down analysis present interesting findings, with the effects of the 
BCG on the Shire economy are found to be significant and positive. The 2003-04 Buloke Shire-
based expenditures of the Group of $378,294.00 are estimated to generate a total change in 
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aggregate production in the Shire of $1,435,292.72, based on a total output multiplier of 3.79. 
For some industry sectors the output impacts generated as a result of the spending of the BCG 
are large, particularly in the case of Households (total output effect of $1,105,982.78), Retail 
Trade ($137,366.55), Property and Business Services ($61,607.80), Agriculture ($51,371.90), 
and Paper, Printing and Publishing ($47,275.73), although it is in these sectors that the BCG 
had largest expenditures in 2003-04. 
The expenditures of the BCG are also estimated to have generated total income in the Shire of 
$284,681.82, based on a total income multiplier of 0.75, with large total income effects 
generated via the Property and Business Services, Paper, Printing and Publishing, Agriculture, 
and especially in the Household Sector, with total income generated of $206,444.48, as well as 
Retail Trade ($35,923.70). 
The aggregate total employment generation effects of the Group are estimated to have been 
20.62 FTE jobs, based on a total employment multiplier of 54.52 FTE jobs per $1 million worth 
of expenditure. The most significant employment generation effects occurred via the Household 
and Retail Trade sectors, where the total number of FTE jobs generated as a result of the 
Buloke Shire-based expenditures of the BCG are estimated to be 15.88 and 1.97, respectively.  
The results of the naïve top-down analysis indicate it is generally the Retail Trade, Education, 
Government Administration, and Health and Community Services sectors having the strongest 
inter-industry backward linkages in the Shire economy, with the output, income and 
employment multipliers estimated for these sectors generally being highest. 
Comparison of the results of the open and closed versions of the naïve top down model indicate 
inclusion of the Household sector, with households made endogenous, consistently and 
significantly increases the size of the estimated effects and multipliers, and in all instances 
aggregate and sectoral effects and multipliers are found to be larger with the closed version of 
the model.  
Comparing the simple output multiplier estimates of the naïve top-down model to those of 
similar studies, the aggregate simple output multiplier of 1.66 estimated in this thesis is 
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similar to those of the comparison studies, suggesting the approach adopted here and in the 
other studies produces consistent results.  
The hybrid I-O model constructed in Chapter 8 is also designed to quantify the economic 
impacts of the BCG on the Buloke economy, to map the inter-industry operations of the Shire, 
which are compared to those of similar studies in order to assess the validity of the model 
developed in this thesis, and also compared to those of the naïve top-down model of Chapter 6 
to determine whether the top-down methodology produces reliable results.  
The results of the hybrid modeling present interesting findings. Again, the total impacts of the 
expenditures of the BCG on the Shire are significant and positive. The 2003-04 Buloke Shire-
based expenditures of the Group of $378,294.00 are estimated to generate a total change in 
aggregate production in the Shire of $593,148.82, based on a total output multiplier of 1.57. 
For some industries the total output impacts generated as a result of the spending of the BCG 
are large, such as in the case of the Retail Trade, Agriculture, Property And Business Services, 
Manufacturing, and Household sectors, although it is in these sectors where the BCG had 
relatively high expenditures in 2003-04. 
The expenditures of the Group are estimated to generate total income of $60,950.68 in the 
Shire, based on a total income multiplier of 0.16, with large total income effects generated via  
the Households, Retail Trade, Property And Business Services, Agriculture, and Manufacturing 
sectors.  
With the hybrid model the total aggregate employment generation effect of the Group is 
estimated to be 3.54 FTE jobs, based on a total employment multiplier of 9.36 FTE jobs per $1 
million worth of expenditure, with the most significant employment generation occurring via 
the Household, Retail Trade, Agriculture, Property and Business Services, and Manufacturing 
sectors.  
In terms of inter-industry linkages, the results of the hybrid analysis indicate it is generally the 
Agriculture, Property and Business Services, Manufacturing, Health and Community Services, 
Personal and Other Services, Government Administration, and Cultural and Recreational 
  
  
195 
Services sectors having strongest linkages in the Shire economy, with output, income and 
employment multipliers estimated for these sectors generally being highest. 
Comparison of results between open and closed versions of the hybrid model indicates 
inclusion of the Household sector consistently and significantly increases the size of estimated 
effects and multipliers, which is expected since the BCG had very large expenditures in the 
Household sector in 2003/04, and with the closed version of the model induced effects are also 
taken in to account. However, there are exceptions, and these occur with aggregate total 
income and employment multipliers, which are less than the equivalent simple multipliers, 
indicating once households are made endogenous and included in the processing quadrant of 
the model the aggregate income and employment multiplier effects of each dollar of spending 
within the Shire are lower, the conclusion being that the Household sector does not have 
strong inter-industry backward linkages within the Shire economy in terms of income and 
employment, suggesting a great deal of the income earned by households in the Shire is spent 
outside the Shire, representing a leakage from the economy in the form of import spending, 
and reducing the income and employment generation effects of economic activity in the Shire.  
In order to assess the validity of the hybrid model results the findings are compared to those of 
similar studies. Generally, the results of the hybrid analysis are consistent with those of similar 
studies, although aggregate income multipliers estimated with the hybrid model are lower than 
those estimated in the comparison studies, suggesting caution should be used when analysisng 
the income results of the hybrid model. 
Finally, and very importantly, the results of the naïve top-down analysis are compared to those 
of the hybrid model. With the hybrid model costructed in Chapter 8 the top-down coefficients 
based on the national I-O tables are adjusted using the AFLQ-adjustment technique of Flegg 
and Webber (2000). The AFLQ approach, being a location-quotient technique, is a non-survey 
methodology whereby the I-O coefficients taken from the national tables are re-estimated 
using information derived from national and regional sectoral employment data. This is in 
contrast to the naïve top-down model of Chapter 6 where a non-survey technique, such as the 
LQ-adjustment technique, was not applied to the national data on which the regional table is 
based. 
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Theoretically, application of the LQ-adjustment technique to the top-down data used in 
constructing the hybrid model should result in improved accuracy as the top-down coefficients 
better reflect the industrial structure of the Buloke Shire economy. Due to this greater accuracy 
it is expected that the inter-industry technical coefficients of the hybrid model, and the 
resulting multipliers calculated from these technical coefficients, will be lower than is the case 
with the naïve model of Chapter 6.  
The general theory in I-O literature relating to the relative size of technical coefficients and 
resulting multipliers estimated with the LQ-adjustment technique versus those that are un-
adjusted is that any naïve estimates will tend to be too high, with the regional multipliers 
overstated for a small open economy.The reason for this is that relatively large regions, such 
as Australia, on whose I-O tables the top-down coefficients are based, are more self-sufficient 
than smaller regions, meaning propensities to import decline with increases in the size of an 
economy. As such, small regional economies are considered more open than national 
economies, with imports, a leakage, representing a larger proportion of economic activity in 
the smaller economy as compared to a larger economy. However, it should be noted that, 
theoretically, regional specialisation can have the opposite effect on regional coefficients and 
multipliers, and it is accepted that an increase in specialisation within an economy will inflate 
some coefficients as the size of the region falls. The AFLQ-adjustment technique employed in 
this thesis takes into account both these factors.  
Comparison of the multiplier estimates of the naïve top-down model of Chapter 6 with those of 
the hybrid model of Chapter 8 generally supports the theory of smaller I-O coefficients for 
small open economies, as the top-down estimates derived with the LQ-adjusted hybrid model 
are lower than those generated by the naïve model. 
Table 9.1, below, contains a summary of aggeregate effects and multipliers estimated in this 
thesis with both the naïve top-down and hybrid models. The simple effects listed are based on 
a level of final demand spending by the BCG within Buloke Shire in 2003-04 of $92,756.00, 
while total effects are based on final demand spending of $378,294.00. 
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Table 9.1: Aggregate Effects And Multipliers 
 
Naïve 
Top-Down 
Model 
 
Hybrid 
Model 
 
Percentage 
Difference 
Aggregate  
Measure 
   
Output Effects 
Simple 
Total 
Output Multipliers 
Simple 
Total 
 
$154,068.41 
$1,435,929.72 
 
1.66 
3.79 
 
$110,877.44 
$593,148.82 
 
1.20 
1.57 
 
-28.03% 
-58.69% 
Income Effects 
Simple 
Total 
Income Multipliers 
Simple 
Total 
 
$45,407.58 
$284,681.82 
 
0.49 
0.75 
 
$26,291.31 
$60,950.68 
 
0.28 
0.16 
 
-42.09% 
-78.58% 
Employment Effects 
Simple 
Total 
Employment Multipliers 
Simple 
Total 
 
2.17 
20.62 
 
23.44 
54.52 
 
1.59 
3.54 
 
17.17 
9.36 
 
-26.72% 
-82.83% 
The data contained in Table 9.1 is not encouraging in terms of the reliability of the results of 
the naïve top-down model. As can be seen, in aggregate terms the estimates of the naïve top-
down model are all greater than those of the hybrid model, in most cases by a signifcant 
percentage. The aggregate simple effects and multipliers estimated with the naïve top-down 
model are between 26.72 per cent higher in the case of employment, and 42.09 per cent 
higher in the case of income, while the percentage differences in the aggregate total estimates 
between the two models is even greater, ranging from 58.69 in terms of output to 82.83 in 
terms of employment.  
Given the hybrid model is based partly on original I-O survey data and that the coefficients of 
the model based on the national I-O tables are adjusted using LQ methodologies, and given 
comparison of the results of the hybrid model with similar studies indicates that, generally, the 
hybrid model provides reliable results, the aggregate impacts and multipliers estimated with 
the naïve top-down model of Chapter 6 seem too large.  
Comparison of sectoral effects and multipliers estimated with the naïve top-down model with 
those of the hybrid model also indicate the naïve top-down estimates are high, especially in 
terms of the closed version of the model. Starting with output, for each industry sector the 
simple effects and multipliers estimated with the naïve top-down model are all greater than the 
equivalent sectoral effects and multipliers of the hybrid model, although the differences are not 
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too marked. For instance, with the naïve top-down model the largest simple output multiplier 
estimated is for Other Food Products at 1.95, while the lowest is 1.14 for Repairs, while with 
the hybrid model the largest simple output multiplier is 1.76 for Recreational Services and the 
lowest is 1.04 for Repairs. In terms of simple output effects, with the naïve top-down model 
the effect of the spending of the BCG in the Retail Trade sector, for instance, is estimated to 
generate $56,609.63 in output, compared to $36,595.71 with the hybrid model, this being 
35.35 per cent lower than the naïve top-down estimate. The differences between the total 
sectoral effects and multipliers of the two models is more significant. The largest total output 
multiplier estimated with the naïve top-down model is 4.31 for Education, while the lowest is 
2.44 for Repairs, and the total output impact of the Retail Trade sector is estimated to be 
$137,366.55, while for Households the estimate is $1,105,982.78. The hybrid model estimates 
of total output effects and multipliers are much more conservative. The largest of the hybrid 
total output multipliers is 2.35 in the case of Health and Community Services, while the lowest 
estimate is 1.16 for Construction, and the total output effect of the Retail Trade sector is 
estimated to be only $51,120.94, which is 62.78 per cent lower than the naïve top-down 
estimate, while the total output effect of the Household sector is $441,655.27, which is 60.06 
per cent less than the naïve top-down estimate.       
Turning to income, again the differences between the naïve top-down and hybrid simple 
estimates for individual industries are not too great. The largest sectoral simple income 
multiplier with the naïve top-down model is 0.74 in the case of Health and Community Services 
while the lowest estimate is 0.27 for Agriculture, compared to a high figure of 0.82 for Health 
and Community Services and a low of 0.26 for Agriculture with the hybrid model. These last 
two figures are interesting since for Health and Community Services the hybrid estimate is 
greater than the naïve top-down figure, and for Agriculture, the hybrid estimate is only 0.01 
less than the naïve top-down figure. The naïve top-down model estimate of the simple income 
generation effects of the Retail Trade sector is $20,849.48, compared to the hybrid estimate of 
$9,392.02, which is 54.95 per cent less than the naïve top-down figure. Again, when total 
effects and multipliers are measured the differences between the naïve top-down and hybrid 
income estimates are more significant. The highest of the total income multipliers estimated 
with the naïve top-down model is 1.40 for Education, while the lowest is 0.47 for Agriculture, 
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and the income generation effects of the Retail Trade and Household sectors are estimated to 
be $35,923.70 and $206,444.48, respectively, compared to equivalent figures of a high of 0.62 
in the case of Personal and Other Services and a low of 0.04 in the case of Construction, and 
$10,436.02 for Retail Trade, and $31,743.74 for Households, with these last two estimates 
being 70.94 per cent and 84.62 per cent lower, respectively, than the equivalent naïve top-
down figures.  
In terms of employment, again, the differences between sectoral naïve top-down and hybrid 
simple estimates are not as great as the total estimates. The largest sectoral simple 
employment multiplier with the naïve top-down model is 28.02 for Other Food Products while 
the lowest estimate is 16.39 for Repairs, compared to a high figure of 25.22 for Cultural and 
Recreational Services and a low of 14.99 for Repairs with the hybrid model. Interestingly, for 
Cultural and Recreational Services the hybrid simple employment multiplier is higher than the 
naïve top-down estimate of 23.26 but, again, this is an isolated case. The naïve top-down 
model estimate of the simple employment generation effects of the Retail Trade sector is 0.81 
FTE jobs compared to the hybrid estimate of 0.53 FTE jobs, which is 34.56 per cent less than 
the naïve top-down figure. Again, when total effects and multipliers are measured the 
differences between the naïve top-down and hybrid employment estimates are more 
significant. The highest of the total employment multipliers estimated with the naïve top-down 
model is 61.91 for Education while the lowest is 35.00 for Repairs and the employment 
generation effects of the Retail Trade and Household sectors are estimated to be 1.97 FTE jobs 
and 15.88 FTE jobs, respectively, compared to equivalent figures of a high of 25.95 in the case 
of Cultural and Recreational Services and a low of 6.26 in the case of Households and 
employment generation impacts of 0.58 FTE jobs for the Retail Trade sector and 1.79 FTE jobs 
for the Household sector, with these last two estimates being 70.55 per cent and 88.72  per 
cent lower, respectively, than the equivalent naïve top-down figures.  
Comparison of the results of the naïve top-down model with those of the hybrid approach 
where the models are open with respect to households indicates that in almost all instances 
the naïve top-down estimates are greater than those of the hybrid model, in terms of both 
aggregate and sectoral estimates, although the differences between the results are not too 
great. However, for the closed versions of the models the estimates with the naïve top-down 
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methodology are significantly larger than those of the hybrid approach, which is a significant 
finding and indicates that the naïve top-down methodology, while being a relatively simple, 
convenient and cost effective approach to I-O analysis tends too produce excessively high 
estimates and cannot be relied upon to provide accurate results.   
An explanation for the excessively high estimates with the naïve top-down model can be found 
in the fact that, by its nature, the model is based on I-O coefficients for the national economy 
that have not been adjusted to reflect the situation in Buloke Shire. And, as was pointed out 
previously, one of the shortcomings of top-down I-O tables is that their representativeness of a 
regional economy may be suspect as they are based on data for a much larger area that may 
not necessarily reflect what is occuring in the smaller region. In this regard the structure of the 
Buloke economy is very different to that of the Australian economy overall. This can be seen in 
the fact that Agriculture is the most significant industry in the Buloke economy, while activities 
such as manufacturing, mining, construction, property and business services and finance and 
insurance play a less signifcant role in the Shire, unlike the national economy where these 
latter industries play a much more significant role and Agriculture is of less relative 
importance. 
Also the Buloke economy is much more open than the Australian economy in the sense that 
the percentage of the Shire’s economic activity made up of trade with external regions is much 
higher than is the case for the national economy. This is so because in the case of the national 
economy trade activity involves exporting to and importing from the rest of the world only, 
while for a small regional economy such as Buloke Shire trade activity involves economic and 
business interaction with all regions outside the Shire, meaning that, in general, regional 
economies such as Buloke are involved in greater external trading, with greater leakages 
through imports and greater injections through exports as a percentage of economic activity. 
The results of the hybrid modeling, where it is found that aggregate income and employment 
multipliers estimated with the closed version of the model are lower than those estimated with 
the open version supports the theory that regional economies are more open than national 
economies. These results indicate the Household sector of the Shire does not have strong 
inter-industry backward linkages in the economy in terms of income and employment, 
suggesting a great deal of the income earned within the Shire by households is spent outside 
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the Shire and represents a leakage from the economy in the form of import spending, which 
has the effect of reducing the income and employment generation effects of economic activity 
in the Shire. And while the Household sector of the Australian economy is also responsible for 
leakage from the national economy in the form of import spending, it is not to the same extent 
as in Buloke Shire.  
Therefore, given that the naïve top-down model does not take in to account the different 
structure of the Buloke Shire economy in comparison to the national economy and the greater 
openness of the Shire economy it is not surprising that estimates of the naïve top-down model 
are so inconsistent with those of the hybrid model, which involves adjustment with the LQ 
technique of top-down coefficients and is partly based on bottom-up methods where the I-O 
coefficients for some industries are derived from original survey data collected from entities in 
Buloke Shire. 
9.4 Final Conclusion – Implications For Naïve Top-Down 
Analyses 
In conclusion, comparison of the results is not encouraging in respect of the reliability of the 
naïve top-down methodology. It is found that in terms of the aggregate estimates those of the 
naïve top-down model are all greater than the hybrid model estimates, in most cases by a 
significant percentage, especially the closed model estimates, while comparison of sectoral 
estimates indicates that when total effects and multipliers are estimated the differences 
between the naïve top-down and hybrid results are significant. Consequently, given that the 
hybrid model constructed in this thesis is based partly on original I-O survey data collected 
from entities within Buloke Shire, that the top-down coefficients of the model based on the 
national I-O tables are adjusted using LQ methodologies, and that comparison of the results of 
the hybrid model with similar studies generally indicates that the hybrid model constructed in 
this thesis provides reliable results, the aggregate and sectoral impacts and multipliers 
estimated with the naïve top-down model of Chapter 6 seem too large to be relied upon, 
especially in terms of the closed model. The excessively large estimates with the naïve top-
down model are not surprising given the model does not take in to account the different 
structure of the Buloke economy in comparison to the national economy and the greater 
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openness of the Shire economy, unlike the hybrid model, which involves adjustment with the 
LQ technique of top-down coefficients and is partly based on bottom-up methods where the I-O 
coefficients for some industries are derived from original survey data collected from entities in 
Buloke Shire.  
In summary, comparison of the results of the naïve top-down model with those of the hybrid 
approach indicate that the naïve top-down methodology, while being a relatively simple, 
convenient and cost effective approach to I-O analysis, tends to produce excessively high 
estimates and does not provide sufficiently accurate results to justify its use. 
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Appendices 
Appendix 1 - Cover Letter/Plain Language Statement 
 
 
    
 
14/07/05 
 
Dear Participant,  
 
I am currently a PhD student in the School of Economics, Finance And Marketing at RMIT 
University. My thesis topic is Regional Economic Modeling: An Input-Output Approach. I am being 
assisted in my research by the Birchip Cropping Group. 
 
I am inviting you to participate in my research. Your participation will involve you recording details 
of the source of your purchases and destination of your sales of goods and services. Participation in 
this research is voluntary and you may withdraw from the study at any time. 
 
The data collected will be analysed for my thesis, with the aim of constructing various economic 
models which will allow for a better understanding of the industrial structure of the Buloke Shire 
economy. The results may appear in publications. The results will be reported in a manner which 
does not enable you to be identified. Thus, the reporting will protect your anonymity and the 
confidentiality of your information. 
 
If you have any queries in regards to this project please feel free to contact my supervisor, Doctor 
Mark Stewart on (03) 9925 5879 or email at mark.stewart@rmit.edu.au. If you have any ethical 
queries please contact Prue Lamont, Secretary of the RMIT Business Human Research Ethics Sub-
Committee on (03) 9925 5598 or email at prue.lamont@rmit.edu.au. 
 
Yours Sincerely, 
 
Michael Gangemi 
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Appendix 2 - Why Develop An Input-Output Model Of The 
Buloke Shire Economy? 
An input-output model describes the relationship between industries in an economy. It 
identifies the inputs used by businesses, farms and other organisations, and their outputs or 
what they sell. Input-output models are used for measuring the impact of economic events on 
an economy. 
 
Developing an input-output model of Buloke Shire will provide an opportunity to better 
understand the local economy. We will be able to better understand how each industry within 
the Shire relates to other industries, and how each industry contributes to the output, 
employment and income of the Shire. 
 
As an example, the model may find that the agricultural sector, which includes farms, has very 
strong linkages within the local economy, it generates a great deal of the Shires output, and 
creates many jobs and boosts income, not only in the agricultural sector but also in other 
sectors such as transport, manufacturing and education. The input-output model will allow for 
more accurate measurement of the impact of agricultural and other industries on Buloke Shire. 
 
The input-output model can also be used to measure the impacts of what are called “economic 
shocks” on the local economy. For instance, if a new firm or industry is being proposed for the 
town the input-output model can predict what the impact will be in terms of total output, 
employment and income for the whole Shire and for each related industry within the Shire. 
Similarly, if a business or industry shuts down within the Shire it will be possible to measure 
the output, employment and income effects and how related industries within the Shire will be 
affected. 
 
If you have any questions about input-output modeling please feel free to contact me. 
 
Thank you for your help with my research. 
 
Michael Gangemi 
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Appendix 3 - Business Survey Questionnaire 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Buloke Shire Input-Output Study 
 
Buloke Shire Business Survey 
 
Birchip 
 
November/December 2005 
 
Michael Gangemi 
RMIT University 
 
In Conjunction With 
 
The Birchip Cropping Group 
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Business Information 
 
ID No.: 
 
Major Products Produced by Your Firm: 
 
 
 
 
 
 
 
Number of Establishments Covered by This 
Questionnaire: 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
     
   1 Agriculture; Hunting and Trapping  
 
$  
                                    %  
 
 
Examples of most common activities making up the Agriculture; Hunting and Trapping classification: 
 
Agriculture    Services to Agriculture; Hunting and Trapping 
Horticulture and fruit growing  Services to agriculture 
Grain, sheep and beef cattle farming Hunting and trapping 
Dairy cattle farming 
Poultry farming 
Other livestock farming 
Other crop growing 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
2 Forestry and Fishing              
  
$ 
                                     % 
 
 
Examples of most common activities making up the Forestry and Fishing classification: 
 
Forestry and Logging Commercial Fishing 
   Marine fishing  
   Aquaculture 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
3 Mining 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Mining classification: 
 
Coal Mining        Oil and Gas Extraction    Metal Ore Mining  
Other Mining                             Services to Mining 
Construction material mining    Exploration 
Mining n.e.c.                              Other mining services 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
4 Meat and Dairy Products 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Meat and Dairy Products classification: 
 
Meat and Meat Product Manufacturing  Dairy Product Manufacturing 
Meat processing     Milk and cream processing 
Poultry processing    Ice cream manufacturing 
Bacon, ham and smallgood manufacturing  Dairy product manufacturing n.e.c. 
 
 
Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry $ %      
5 Other Food Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Other Food Products classification: 
 
Fruit and Vegetable Processing         Oil and Fat Manufacturing 
 
Flour Mill and Cereal Food Manufacturing       Bakery Product Manufacturing    
Flour mill product manufacturing        Bread manufacturing 
Cereal food and baking mix manufacturing         Cake and pastry manufacturing 
                                      Biscuit manufacturing 
Other Food Manufacturing 
Sugar manufacturing 
Confectionary manufacturing 
Seafood processing 
Prepared animal and bird feed manufacturing 
Food manufacturing n.e.c. 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
6 Beverages and Tobacco Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Beverages and Tobacco Products classification: 
 
Beverage and Malt Manufacturing   Tobacco Product Manufacturing 
Soft drink, cordial and syrup manufacturing 
Beer and malt manufacturing 
Wine manufacturing 
Spirit manufacturing 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
7 Textiles 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Textiles classification: 
 
Textile Fibre, Yarn and Woven Fabric Manufacturing  Textile Product Manufacturing 
Wool scouring      Made-up textile product manufacturing 
Synthetic fibre textile manufacturing   Textile floor covering manufacturing 
Cotton textile manufacturing    Rope, cordage and twine manufacturing 
Wool textile manufacturing    Textile product manufacturing n.e.c. 
Textile finishing 
 
 
Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
8 Clothing and Footwear 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Clothing and Footwear classification: 
 
Knitting Mills    Clothing Manufacturing 
Hosiery manufacturing   Men’s and boys’ wear manufacturing 
Cardigan and pullover manufacturing Women’s and girls’ wear manufacturing 
Knitting mill product manufacturing n.e.c. Sleepwear, underwear and infant clothing manufacturing 
     Clothing manufacturing n.e.c. 
 
Footwear Manufacturing   Leather and Leather Product Manufacturing 
     Leather tanning and fur dressing 
     Leather and leather substitute product manufacturing 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
9 Wood and Wood Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Wood and Wood Products classification: 
 
Log Sawmilling and Timber Dressing Other Wood Product Manufacturing 
Log sawmilling    Plywood and veneer manufacturing 
Wood chipping    Fabricated wood manufacturing 
Timber resawing and dressing  Wooden structural component manufacturing 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
10 Paper, Printing and Publishing 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Paper, Printing and Publishing classification: 
 
Paper and Paper Product Manufacturing  Printing and Services to Printing 
Pulp, paper and paperboard manufacturing  Paper stationery manufacturing 
Solid paperboard container manufacturing  Printing 
Corrugated paperboard container manufacturing Services to printing 
Paper bag and sack manufacturing 
Paper product manufacturing n.e.c.   
 
Publishing     Recorded Media Manufacturing and Publishing 
Newspaper printing and publishing 
Other periodical publishing 
Book and other publishing 
 
 
Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
11 Petroleum and Coal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Petroleum and Coal Products classification: 
 
Petroleum Refining  Petroleum and Coal Product Manufacturing 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
12 Chemicals  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Chemicals classification: 
 
Basic Chemical Manufacturing   Other Chemical Product Manufacturing 
Fertiliser manufacturing    Explosive manufacturing 
Industrial gas manufacturing   Paint manufacturing 
Synthetic resin manufacturing   Medicinal and pharmaceutical product manufacturing 
Organic industrial chemical manufacturing n.e.c. Pesticide manufacturing 
Inorganic industrial chemical manufacturing n.e.c. Soap and other detergent manufacturing 
      Cosmetic and toiletry preparation manufacturing 
      Ink manufacturing 
      Chemical product manufacturing n.e.c. 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
13 Rubber and Plastic Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Rubber and Plastic Products classification: 
 
Rubber Product Manufacturing  Plastic Product Manufacturing 
Rubber tyre manufacturing   Plastic blow moulded product manufacturing 
Rubber product manufacturing n.e.c. Plastic extruded product manufacturing 
     Plastic bag and film manufacturing 
     Plastic product, rigid fibre reinforced, manufacturing 
     Plastic foam product manufacturing 
     Plastic injection moulded product manufacturing 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
14 Non-Metallic Mineral Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Non-Metallic Mineral Products classification: 
 
Glass and Glass Product Manufacturing Lime, Plaster and Concrete Product Manufacturing 
     Cement and lime manufacturing 
Ceramic Manufacturing   Plaster product manufacturing 
Clay brick manufacturing   Concrete slurry manufacturing 
Ceramic product manufacturing  Concrete pipe and box culvert manufacturing 
Ceramic tile and pipe manufacturing Concrete product manufacturing n.e.c. 
Ceramic product manufacturing n.e.c. 
 
Non-Metallic Mineral Product Manufacturing n.e.c. 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
15 Basic Metal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Basic Metal Products classification: 
 
Iron and Steel Manufacturing   Basic Non-Ferrous Metal Manufacturing 
Basic iron and steel manufacturing   Alumina production 
Iron and steel casting and forging   Aluminium smelting 
Steel pipe and tube manufacturing   Copper, silver, lead and zinc smelting, refining 
      Basic non-ferrous metal manufacturing n.e.c. 
 
Non-Ferrous Basic Metal Product Manufacturing Structural Metal Product Manufacturing 
Aluminium rolling, drawing, extruding  Structural steel fabricating 
Non-ferrous metal rolling, drawing, extruding n.e.c. Architectural aluminium product manufacturing 
Non-ferrous metal casting    Structural metal product manufacturing n.e.c. 
 
Sheet Metal Product Manufacturing 
Metal container manufacturing 
Sheet metal product manufacturing n.e.c. 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
16 Fabricated Metal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Fabricated Metal Products classification: 
 
Fabricated Metal Product Manufacturing 
Hand tool and general hardware manufacturing 
Spring and wire product manufacturing 
Nut, bolt, screw and rivet manufacturing 
Metal coating and finishing 
Non-ferrous pipe fitting manufacturing 
Fabricated metal product manufacturing n.e.c. 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
17 Transport Equipment  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Transport Equipment classification: 
 
Motor Vehicle and Part Manufacturing   Other Transport Equipment Manufacturing 
Motor vehicle manufacturing    Shipbuilding 
Motor vehicle body manufacturing    Boatbuilding 
Automotive electrical and instrument manufacturing  Railway equipment manufacturing 
Automotive component manufacturing n.e.c.   Aircraft manufacturing 
       Transport equipment manufacturing n.e.c. 
 
Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
18 Other Machinery and Equipment  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Other Machinery and Equipment classification: 
 
Photographic and Scientific Equipment Manufacturing 
Photographic and optical good manufacturing 
Medical and surgical equipment manufacturing 
Professional and scientific equipment manufacturing n.e.c. 
 
Electronic Equipment Manufacturing 
Computer and business machine manufacturing 
Telecommunication, broadcasting and transceiving equipment manufacturing 
Electronic equipment manufacturing n.e.c. 
 
Electrical Equipment and Appliance Manufacturing Industrial Machinery and Equipment Manufacturing 
Household appliance manufacturing  Agricultural machinery manufacturing 
Electrical cable and wire manufacturing  Mining and construction machinery manufacturing 
Battery manufacturing    Food processing machinery manufacturing 
Electric light and sign manufacturing  Machine tool and part manufacturing 
Electrical equipment manufacturing n.e.c.  Lifting and material handling equipment manufacturing 
      Pump and compressor manufacturing 
      Commercial space heating and cooling eqiupment mnfgt  
      Industrial machinery and equipment manufacturing n.e.c. 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
19 Miscellaneous Manufacturing  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Miscellaneous Manufacturing classification: 
 
Prefabricated Building Manufacturing  Furniture Manufacturing 
Prefabricated metal building manufacturing  Wooden furniture and upholstered seat manufacturing 
Prefabricated building manufacturing n.e.c.  Sheet metal furniture manufacturing 
      Mattress manufacturing (except rubber) 
      Furniture manufacturing n.e.c. 
Other Manufacturing     
Jewellery and silverware manufacturing 
Toy and sporting good manufacturing 
Manufacturing n.e.c. 
 
 
Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
20 Electricity, Gas and Water  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Electricity, Gas and Water classification: 
 
Electricity Supply Gas Supply 
 
Water Supply, Sewerage and Drainage Services 
Water supply 
Sewerage and drainage services 
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Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
21 Construction  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Construction classification: 
 
Building Construction   Non-Building Construction 
House construction   Road and bridge construction 
Residential building construction n.e.c. Non-building construction n.e.c. 
Non-residential building construction 
 
Site Preparation Services   Installation Trade Services 
     Plumbing services 
Building Structure Services  Electrical services 
Concreting services   Air conditioning and heating services 
Bricklaying services   Fire and security system services 
Roofing services   
Structural steel erection services  
 
Building Completion Services  Other Construction Services 
Plastering and ceiling services  Landscaping services 
Carpentry services   Construction services n.e.c. 
Tiling and carpeting services 
Painting and decorating services 
Glazing services 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
22 Wholesale Trade              
$ 
 
                                    % 
 
 
Examples of most common activities making up the Wholesale Trade classification: 
 
Farm Produce Wholesaling   Mineral, Metal and Chemical Wholesaling 
Wool wholesaling    Petroleum product wholesaling 
Cereal grain wholesaling     Metal and mineral wholesaling 
Farm produce and supplies wholesaling n.e.c. Chemical wholesaling 
 
Builders Supplies Wholesaling   Machinery and Equipment Wholesaling 
Timber wholesaling    Farm and construction machinery wholesaling 
Building supplies wholesaling n.e.c.  Professional equipment wholesaling 
      Computer wholesaling 
Motor Vehicle Wholesaling   Business machine wholesaling n.e.c. 
Car wholesaling     Electrical and electronic equipment wholesaling n.e.c. 
Commercial vehicle wholesaling   Machinery and equipment wholesaling n.e.c. 
Motor vehicle new part dealing    
Motor vehicle dismantling and used part dealing  
 
Food, Drink and Tobacco Wholesaling  Textile, Clothing and Footwear Wholesaling         
Meat wholesaling     Textile product wholesaling 
Poultry and smallgood wholesaling   Clothing wholesaling 
Dairy produce wholesaling    Footwear wholesaling 
Fish wholesaling 
Fruit and vegetable wholesaling   Household Good Wholesaling 
Confectionary and soft drink wholesaling  Household appliance wholesaling 
Liquor wholesaling    Furniture wholesaling 
Tobacco product wholesaling   Floor covering wholesaling 
Grocery wholesaling n.e.c.    Household good wholesaling n.e.c. 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
  
23 Retail Trade 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Retail Trade classification: 
 
Supermarket and Grocery Stores   Department Stores 
 
Specialised Food Retailing    Clothing and Soft Good Retailing 
Fresh meat, fish and poultry retailing  Clothing retailing 
Fruit and vegetable retailing   Footwear retailing 
Liquor retailing     Fabrics and other soft good retailing 
Bread and cake retailing 
Takeaway food retailing    Recreational Good Retailing 
Milk vending     Sport and camping equipment retailing 
Specialised food retailing n.e.c.   Toy and game retailing 
      Newspaper, book and stationery retailing 
Furniture, Houseware and Appliance Retailing Photographic equipment retailing 
Furniture retailing    Marine equipment retailing 
Floor covering retailing 
Domestic hardware and houseware retailing  Motor Vehicle Retailing 
Domestic appliance retailing   Car retailing 
Recorded music retailing    Motor cycle retailing 
      Trailer and caravan dealing 
Other Personal and Household Good Retailing 
Pharmaceutical, cosmetic and toiletry retailing Motor Vehicle Services 
Antique and used good retailing   Automotive fuel retailing 
Garden supplies retailing    Automotive electrical services 
Flower retailing     Tyre retailing 
Watch and jewellery retailing   Automotive services n.e.c. 
Retailing n.e.c. 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
24 Repairs 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Repairs classification: 
 
Household Equipment Repair Services  Motor Vehicle Repairs 
Household equipment repair services (electrical) Smash repairing 
Household equipment repair services n.e.c.  Automotive repairs n.e.c. 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
  
25 Accommodation, Cafes and Restaurants 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Accommodation, Cafes and Restaurants classification: 
 
Accommodation, Cafes and Restaurants 
Accommodation 
Pubs, taverns and bars 
Cafes and restaurants 
Clubs (hospitality) 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
26 Transport and Storage 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Transport and Storage classification: 
 
Road Freight Transport    Rail Transport 
 
Road Passenger Transport    Water Transport 
Long distance bus transport   International sea transport 
Short distance bus transport (including tramway) Coastal water transport 
Taxi and other road passenger transport  Inland water transport 
 
Air and Space Transport    Other Transport 
Scehduled international air transport  Pipeline transport 
Scheduled domestic air transport   Transport n.e.c. 
Non-scheduled air and space transport 
 
Services to Road Transport   Services to Air Transport 
Parking services 
Services to road transport n.e.c.   Other Services to Transport 
      Travel agency services 
Services to Water Transport   Road freight forwarding 
Stevedoring     Freight forwarding (except road) 
Water transport terminals    Customs agency services 
Port operators     Services to transport n.e.c. 
Services to water transport n.e.c. 
 
Storage 
Grain storage 
Storage n.e.c. 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
 
27 Communication Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Communication Services classification: 
 
Postal and Courier Services Telecommunication Services 
Postal services 
Courier services 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
28 Finance and Insurance 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Finance and Insurance classificationCentral Bank, Deposit Taking 
Financiers,  Insurance and Superannuation Funds 
 
 Other Financiers and Financial Asset Investors Life Insurance 
Central bank     Superannuation funds 
Banks 
Building societies     Health Insurance 
Credit unions     Health insurance 
Money market dealers    General insurance 
Deposit taking financiers n.e.c. 
Other financiers     Services to Finance, Investment and Insurance 
Financial asset investors    Financial asset broking services 
      Services to finance and investment n.e.c. 
      Services to insurance 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
 
29 Property and Business Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Property and Business Services classification: 
 
Property Operators and Developers   Real Estate Agents and Non-Financial Asset  
 
Investors 
Residential property operators   Real estate agents 
Commercial property operators and developers Non-financial asset investors 
 
Machinery and Equipment Hiring and Leasing Computer Services 
Motor vehicle hiring    Data processing services 
Other transport equipment leasing   Information storage and retrieval services 
Plant hiring and leasing    Computer maintenance and consultancy services 
 
Scientific Research and Technical Services 
Scientific research    Legal and Accounting Services 
Architectural services    Legal services 
Surveying services    Accounting services 
Consultant engineering services    
Technical services n.e.c.    Other Business Services 
      Employment placement services 
Marketing and Business Management Services Contract staff services 
Advertising services    Secreterial services 
Commercial art and display services  Security and investigative services (except police) 
Market research services    Pest control services 
Business administrative services   Cleaning services 
Business management services   Contract packing services n.e.c. 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
30 Education 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Education  classification: 
 
Preschool and School Education   Post School and Other Education 
Preschool education    Higher education 
Primary education    Technical and further education (TAFE) 
Secondary education    Other education 
Combined primary and secondary education 
Special school education 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
 
31 Health and Community Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Health and Community Services classification: 
 
Hospitals and Nursing Homes  Medical and Dental Services 
Hospitals (except psychiatric hospitals) General practice medical services 
Psychiatric hospitals   Specialist medical services 
Nursing homes    Dental services 
 
Other Health Services   Veterinary Services 
Pathology services    
Optometry and optical dispensing  Child Care and Community Care Services 
Ambulance services   Child care services 
Community health services  Community care services 
Physiotherapy services 
Chiropractic services 
Health services n.e.c. 
 
 
Purchases/Costs   
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
    Supplying Industry   
 
32 Cultural and Recreational Services 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Cultural and Recreational Services classification: 
 
Film and Video Services   Radio and Television Services 
Film and video production   Radio services 
Film and video distribution  Television services 
Motion picture exhibition 
 
Libraries and Museums   Parks and Gardens 
Libraries    Zoological and botanic gardens 
Museums    Recreational parks and gardens 
 
Arts     Services to the Arts 
Music and theatre productions  Sound recording studios 
Creative arts    Performing arts venues 
     Services to the arts n.e.c. 
 
Sport     Gambling and Other Recreation Services 
Horse and dog racing   Lotteries 
Sports grounds and facilities n.e.c.  Casinos 
Sports and services to sports n.e.c.  Gambling services n.e.c 
     Other recreation services 
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Purchases/Costs    
Please allocate your yearly purchases/costs according to supplying 
industries  
Total 
Purchases  
 
Percent Supplied by 
Producers in Buloke Shire       
Supplying Industry $ % 
 
33 Personal and Other Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Personal and Other Services classification: 
 
Personal and Household Goods Hiring  Religious Organisations and Interest Groups 
Video hire outlets     Religious organisations 
Personal and household goods hiring n.e.c.  Business and professional associations 
      Labour associations 
Other Personal Services    Interest groups n.e.c. 
Laundries and Drycleaners 
Photographic film processing   Public Order, Safety Services and Private 
Photographic studios    Households Employing Staff 
Funeral directories, crematoria and cemeteries Police services 
Gardening services    Corrective services 
Hairdressing and beauty salons   Fire brigade services 
Personal services n.e.c.    Waste disposal services 
      Private households employing staff 
 
 
 
 
Please turn over 
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Additional Purchases/Costs   
Please include any additional purchases/costs that you have not 
recorded above here. 
 
  
Please allocate your yearly purchases/costs according to supplying 
industries 
Total 
Purchases  
 
Percent 
Supplied by 
Producers in 
Buloke Shire        
Supplying Industry  $ % 
34 Additional industry 1 (please describe):  
 
$ 
 
                                         
% 
 
35 Additional industry 2 (please describe):  
 
$ 
 
                                         
% 
 
36 Additional industry 3 (please describe):  
 
$ 
 
                                         
% 
 
37 Additional industry 4 (please describe):  
 
$ 
 
                                         
% 
 
38 Additional industry 5 (please describe):  
 
$ 
 
                                         
% 
 
39 Additional industry 6 (please describe):  
 
$ 
 
                                         
% 
 
40 Additional industry 7 (please describe):  
 
$ 
 
                                       
% 
 
 
 
Please turn over 
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Other Expenditures/Costs  
Please allocate your yearly purchases/costs according to supplying industries Total 
Expenditure 
$ 
Gross Inventory Depletion  
(the using up of previously accumulated stocks of raw materials, intermediate goods, or finished products) 
 
 
Payments to Local Government 
(payments to local government in the form of taxes, fees, fines, etc. representing purchases of local 
government services such as garbage collection) 
 
Payments to State Government  
(payments to State Government in the form of taxes, fees, fines, etc. representing purchases of State 
Government services such as police, justice and education) 
 
 
Payments to Federal Government  
(payments to Federal Government in the form of taxes, fees, fines, etc. representing purchases of Federal 
Government services such as justice, education and the armed forces) 
 
 
Depreciation Allowances  
(the cost of plant and equipment used up in the production of goods and services) 
 
 
Payments to Buloke Shire-Based Households  
(the wages, salaries, dividends, interest, and similar payments made to Buloke Shire-based households) 
 
 
 
 
Please turn over 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
     
   1 Agriculture; Hunting and Trapping  
 
$  
                                    %  
 
 
Examples of most common activities making up the Agriculture; Hunting and Trapping classification: 
 
Agriculture    Services to Agriculture; Hunting and Trapping 
Horticulture and fruit growing  Services to agriculture 
Grain, sheep and beef cattle farming Hunting and trapping 
Dairy cattle farming 
Poultry farming 
Other livestock farming 
Other crop growing 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
2 Forestry and Fishing              
  
$ 
                                     % 
 
 
Examples of most common activities making up the Forestry and Fishing classification: 
 
Forestry and Logging Commercial Fishing 
   Marine fishing  
   Aquaculture 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
3 Mining 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Mining classification: 
 
Coal Mining           Oil and Gas Extraction     Metal Ore Mining  
Other Mining                              Services to Mining 
Construction material mining     Exploration 
Mining n.e.c.                               Other mining services 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
4 Meat and Dairy Products 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Meat and Dairy Products classification: 
 
Meat and Meat Product Manufacturing  Dairy Product Manufacturing 
Meat processing     Milk and cream processing 
Poultry processing    Ice cream manufacturing 
Bacon, ham and smallgood manufacturing  Dairy product manufacturing n.e.c. 
 
 
  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
5 Other Food Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Other Food Products classification: 
 
Fruit and Vegetable Processing         Oil and Fat Manufacturing 
 
Flour Mill and Cereal Food Manufacturing       Bakery Product Manufacturing    
Flour mill product manufacturing        Bread manufacturing 
Cereal food and baking mix manufacturing         Cake and pastry manufacturing 
                                         Biscuit manufacturing 
Other Food Manufacturing 
Sugar manufacturing 
Confectionary manufacturing 
Seafood processing 
Prepared animal and bird feed manufacturing 
Food manufacturing n.e.c. 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
6 Beverages and Tobacco Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Beverages and Tobacco Products classification: 
 
Beverage and Malt Manufacturing   Tobacco Product Manufacturing 
Soft drink, cordial and syrup manufacturing 
Beer and malt manufacturing 
Wine manufacturing 
Spirit manufacturing 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
7 Textiles 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Textiles classification: 
 
Textile Fibre, Yarn and Woven Fabric Manufacturing  Textile Product Manufacturing 
Wool scouring      Made-up textile product manufacturing 
Synthetic fibre textile manufacturing   Textile floor covering manufacturing 
Cotton textile manufacturing    Rope, cordage and twine manufacturing 
Wool textile manufacturing    Textile product manufacturing n.e.c. 
Textile finishing 
 
 
  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
8 Clothing and Footwear 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Clothing and Footwear classification: 
 
Knitting Mills    Clothing Manufacturing 
Hosiery manufacturing   Men’s and boys’ wear manufacturing 
Cardigan and pullover manufacturing Women’s and girls’ wear manufacturing 
Knitting mill product manufacturing n.e.c. Sleepwear, underwear and infant clothing manufacturing 
     Clothing manufacturing n.e.c. 
 
Footwear Manufacturing   Leather and Leather Product Manufacturing 
     Leather tanning and fur dressing 
     Leather and leather substitute product manufacturing 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
9 Wood and Wood Products 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Wood and Wood Products classification: 
 
Log Sawmilling and Timber Dressing Other Wood Product Manufacturing 
Log sawmilling    Plywood and veneer manufacturing 
Wood chipping    Fabricated wood manufacturing 
Timber resawing and dressing  Wooden structural component manufacturing 
     Wood product manufacturing n.e.c. 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
10 Paper, Printing and Publishing 
 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Paper, Printing and Publishing classification: 
 
Paper and Paper Product Manufacturing  Printing and Services to Printing 
Pulp, paper and paperboard manufacturing  Paper stationery manufacturing 
Solid paperboard container manufacturing  Printing 
Corrugated paperboard container manufacturing Services to printing 
Paper bag and sack manufacturing 
Paper product manufacturing n.e.c.   
 
Publishing     Recorded Media Manufacturing and Publishing 
Newspaper printing and publishing 
Other periodical publishing 
Book and other publishing 
 
 
 Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
11 Petroleum and Coal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Petroleum and Coal Products classification: 
 
Petroleum Refining  Petroleum and Coal Product Manufacturing n.e.c. 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
12 Chemicals  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Chemicals classification: 
 
Basic Chemical Manufacturing   Other Chemical Product Manufacturing 
Fertiliser manufacturing    Explosive manufacturing 
Industrial gas manufacturing   Paint manufacturing 
Synthetic resin manufacturing   Medicinal and pharmaceutical product manufacturing 
Organic industrial chemical manufacturing n.e.c. Pesticide manufacturing 
Inorganic industrial chemical manufacturing n.e.c. Soap and other detergent manufacturing 
      Cosmetic and toiletry preparation manufacturing 
      Ink manufacturing 
      Chemical product manufacturing n.e.c. 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
13 Rubber and Plastic Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Rubber and Plastic Products classification: 
 
Rubber Product Manufacturing  Plastic Product Manufacturing 
Rubber tyre manufacturing   Plastic blow moulded product manufacturing 
Rubber product manufacturing n.e.c. Plastic extruded product manufacturing 
     Plastic bag and film manufacturing 
     Plastic product, rigid fibre reinforced, manufacturing 
     Plastic foam product manufacturing 
     Plastic injection moulded product manufacturing 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
14 Non-Metallic Mineral Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Non-Metallic Mineral Products classification: 
 
Glass and Glass Product Manufacturing Lime, Plaster and Concrete Product Manufacturing 
     Cement and lime manufacturing 
Ceramic Manufacturing   Plaster product manufacturing 
Clay brick manufacturing   Concrete slurry manufacturing 
Ceramic product manufacturing  Concrete pipe and box culvert manufacturing 
Ceramic tile and pipe manufacturing Concrete product manufacturing n.e.c. 
Ceramic product manufacturing n.e.c. 
 
Non-Metallic Mineral Product Manufacturing n.e.c. 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
15 Basic Metal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Basic Metal Products classification: 
 
Iron and Steel Manufacturing   Basic Non-Ferrous Metal Manufacturing 
Basic iron and steel manufacturing   Alumina production 
Iron and steel casting and forging   Aluminium smelting 
Steel pipe and tube manufacturing   Copper, silver, lead and zinc smelting, refining 
      Basic non-ferrous metal manufacturing n.e.c. 
 
Non-Ferrous Basic Metal Product Manufacturing Structural Metal Product Manufacturing 
Aluminium rolling, drawing, extruding  Structural steel fabricating 
Non-ferrous metal rolling, drawing, extruding n.e.c. Architectural aluminium product manufacturing 
Non-ferrous metal casting    Structural metal product manufacturing n.e.c. 
 
Sheet Metal Product Manufacturing 
Metal container manufacturing 
Sheet metal product manufacturing n.e.c. 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
16 Fabricated Metal Products  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Fabricated Metal Products classification: 
 
Fabricated Metal Product Manufacturing 
Hand tool and general hardware manufacturing 
Spring and wire product manufacturing 
Nut, bolt, screw and rivet manufacturing 
Metal coating and finishing 
Non-ferrous pipe fitting manufacturing 
Fabricated metal product manufacturing n.e.c. 
 
  
  
237 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
17 Transport Equipment  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Transport Equipment classification: 
 
Motor Vehicle and Part Manufacturing   Other Transport Equipment Manufacturing 
Motor vehicle manufacturing    Shipbuilding 
Motor vehicle body manufacturing    Boatbuilding 
Automotive electrical and instrument manufacturing  Railway equipment manufacturing 
Automotive component manufacturing n.e.c.   Aircraft manufacturing 
       Transport equipment manufacturing n.e.c. 
 
 
  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
18 Other Machinery and Equipment  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Other Machinery and Equipment classification: 
 
Photographic and Scientific Equipment Manufacturing 
Photographic and optical good manufacturing 
Medical and surgical equipment manufacturing 
Professional and scientific equipment manufacturing n.e.c. 
 
Electronic Equipment Manufacturing 
Computer and business machine manufacturing 
Telecommunication, broadcasting and transceiving equipment manufacturing 
Electronic equipment manufacturing n.e.c. 
 
Electrical Equipment and Appliance Manufacturing Industrial Machinery and Equipment Manufacturing 
Household appliance manufacturing  Agricultural machinery manufacturing 
Electrical cable and wire manufacturing  Mining and construction machinery manufacturing 
Battery manufacturing    Food processing machinery manufacturing 
Electric light and sign manufacturing  Machine tool and part manufacturing 
Electrical equipment manufacturing n.e.c.  Lifting and material handling equipment manufacturing 
      Pump and compressor manufacturing 
      Commercial space heating and cooling eqiupment mnfgt  
      Industrial machinery and equipment manufacturing n.e.c. 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
19 Miscellaneous Manufacturing  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Miscellaneous Manufacturing classification: 
 
Prefabricated Building Manufacturing  Furniture Manufacturing 
Prefabricated metal building manufacturing  Wooden furniture and upholstered seat manufacturing 
Prefabricated building manufacturing n.e.c.  Sheet metal furniture manufacturing 
      Mattress manufacturing (except rubber) 
      Furniture manufacturing n.e.c. 
 
Other Manufacturing     
Jewellery and silverware manufacturing 
Toy and sporting good manufacturing 
Manufacturing n.e.c. 
 
 
  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
20 Electricity, Gas and Water  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Electricity, Gas and Water classification: 
 
Electricity Supply Gas Supply 
 
Water Supply, Sewerage and Drainage Services 
Water supply 
Sewerage and drainage services 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
21 Construction  
$ 
 
                                    % 
 
 
Examples of most common activities making up the Construction classification: 
 
Building Construction   Non-Building Construction 
House construction   Road and bridge construction 
Residential building construction n.e.c. Non-building construction n.e.c. 
Non-residential building construction 
 
Site Preparation Services   Installation Trade Services 
     Plumbing services 
Building Structure Services  Electrical services 
Concreting services   Air conditioning and heating services 
Bricklaying services   Fire and security system services 
Roofing services   
Structural steel erection services  
 
Building Completion Services  Other Construction Services 
Plastering and ceiling services  Landscaping services 
Carpentry services   Construction services n.e.c. 
Tiling and carpeting services 
Painting and decorating services 
Glazing services 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
22 Wholesale Trade              
$ 
 
                                    % 
 
Examples of most common activities making up the Wholesale Trade classification: 
 
Farm Produce Wholesaling   Mineral, Metal and Chemical Wholesaling 
Wool wholesaling    Petroleum product wholesaling 
Cereal grain wholesaling     Metal and mineral wholesaling 
Farm produce and supplies wholesaling n.e.c. Chemical wholesaling 
 
Builders Supplies Wholesaling   Machinery and Equipment Wholesaling 
Timber wholesaling    Farm and construction machinery wholesaling 
Building supplies wholesaling n.e.c.  Professional equipment wholesaling 
      Computer wholesaling 
Motor Vehicle Wholesaling   Business machine wholesaling n.e.c. 
Car wholesaling     Electrical and electronic equipment wholesaling n.e.c. 
Commercial vehicle wholesaling   Machinery and equipment wholesaling n.e.c. 
Motor vehicle new part dealing    
Motor vehicle dismantling and used part dealing  
 
Food, Drink and Tobacco Wholesaling  Textile, Clothing and Footwear Wholesaling         
Meat wholesaling     Textile product wholesaling 
Poultry and smallgood wholesaling   Clothing wholesaling 
Dairy produce wholesaling    Footwear wholesaling 
Fish wholesaling 
Fruit and vegetable wholesaling   Household Good Wholesaling 
Confectionary and soft drink wholesaling  Household appliance wholesaling 
Liquor wholesaling    Furniture wholesaling 
Tobacco product wholesaling   Floor covering wholesaling 
Grocery wholesaling n.e.c.    Household good wholesaling n.e.c. 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
  
23 Retail Trade 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Retail Trade classification: 
 
Supermarket and Grocery Stores   Department Stores 
 
Specialised Food Retailing    Clothing and Soft Good Retailing 
Fresh meat, fish and poultry retailing  Clothing retailing 
Fruit and vegetable retailing   Footwear retailing 
Liquor retailing     Fabrics and other soft good retailing 
Bread and cake retailing 
Takeaway food retailing    Recreational Good Retailing 
Milk vending     Sport and camping equipment retailing 
Specialised food retailing n.e.c.   Toy and game retailing 
      Newspaper, book and stationery retailing 
Furniture, Houseware and Appliance Retailing Photographic equipment retailing 
Furniture retailing    Marine equipment retailing 
Floor covering retailing 
Domestic hardware and houseware retailing  Motor Vehicle Retailing 
Domestic appliance retailing   Car retailing 
Recorded music retailing    Motor cycle retailing 
      Trailer and caravan dealing 
Other Personal and Household Good Retailing 
Pharmaceutical, cosmetic and toiletry retailing Motor Vehicle Services 
Antique and used good retailing   Automotive fuel retailing 
Garden supplies retailing    Automotive electrical services 
Flower retailing     Tyre retailing 
Watch and jewellery retailing   Automotive services n.e.c. 
Retailing n.e.c. 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
24 Repairs 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Repairs classification: 
 
Household Equipment Repair Services  Motor Vehicle Repairs 
Household equipment repair services (electrical) Smash repairing 
Household equipment repair services n.e.c.  Automotive repairs n.e.c. 
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  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
  
25 Accommodation, Cafes and Restaurants 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Accommodation, Cafes and Restaurants classification: 
 
Accommodation, Cafes and Restaurants 
Accommodation 
Pubs, taverns and bars 
Cafes and restaurants 
Clubs (hospitality) 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
26 Transport and Storage 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Transport and Storage classification: 
 
Road Freight Transport    Rail Transport 
   
Road Passenger Transport    Water Transport 
Long distance bus transport   International sea transport 
Short distance bus transport (including tramway) Coastal water transport 
Taxi and other road passenger transport  Inland water transport 
 
Air and Space Transport    Other Transport 
Scehduled international air transport  Pipeline transport 
Scheduled domestic air transport   Transport n.e.c. 
Non-scheduled air and space transport 
 
Services to Road Transport   Services to Air Transport 
Parking services 
Services to road transport n.e.c.   Other Services to Transport 
      Travel agency services 
Services to Water Transport   Road freight forwarding 
Stevedoring     Freight forwarding (except road) 
Water transport terminals    Customs agency services 
Port operators     Services to transport n.e.c. 
Services to water transport n.e.c. 
 
Storage 
Grain storage 
Storage n.e.c. 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
27 Communication Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Communication Services classification: 
 
Postal and Courier Services Telecommunication Services 
Postal services 
Courier services 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
28 Finance and Insurance 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Finance and Insurance classification: 
 
Central Bank, Deposit Taking Financiers,  Insurance and Superannuation Funds 
 
 Other Financiers and Financial Asset Investors Life Insurance 
Central bank     Superannuation funds 
Banks 
Building societies     Health Insurance 
Credit unions     Health insurance 
Money market dealers    General insurance 
Deposit taking financiers n.e.c. 
Other financiers     Services to Finance, Investment and Insurance 
Financial asset investors    Financial asset broking services 
      Services to finance and investment n.e.c. 
      Services to insurance 
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  Sales/Revenues    
Please allocate your yearly sales/revenues 
amongst the various purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
29 Property and Business Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Property and Business Services classification: 
 
Property Operators and Developers  Real Estate Agents and Non-Financial Asset Investors 
Residential property operators   Real estate agents 
Commercial property operators and developers Non-financial asset investors 
 
Machinery and Equipment Hiring and Leasing Computer Services 
Motor vehicle hiring    Data processing services 
Other transport equipment leasing   Information storage and retrieval services 
Plant hiring and leasing    Computer maintenance services 
      Computer consultancy services 
Scientific Research and Technical Services 
Scientific research    Legal and Accounting Services 
Architectural services    Legal services 
Surveying services    Accounting services 
Consultant engineering services 
Technical services n.e.c.    Other Business Services 
      Employment placement services 
Marketing and Business Management Services Contract staff services 
Advertising services    Secreterial services 
Commercial art and display services  Security and investigative services (except police) 
Market research services    Pest control services 
Business administrative services   Cleaning services 
Business management services   Contract packing services n.e.c. 
      Business services n.e.c. 
 
 
  Sales/Revenues   
Please allocate your yearly sales/revenues amongst the 
various purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
30 Education 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Education  classification: 
 
Preschool and School Education   Post School and Other Education 
Preschool education    Higher education 
Primary education    Technical and further education (TAFE) 
Secondary education    Other education 
Combined primary and secondary education 
Special school education 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
31 Health and Community Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Health and Community Services classification: 
Hospitals and Nursing Homes  Medical and Dental Services 
Hospitals (except psychiatric hospitals) General practice medical services 
Psychiatric hospitals   Specialist medical services 
Nursing homes    Dental services 
 
Other Health Services   Veterinary Services 
Pathology services    
Optometry and optical dispensing  Child Care and Community Care Services 
Ambulance services   Child care services 
Community health services  Community care services 
Physiotherapy services 
Chiropractic services 
Health services n.e.c. 
 
 
  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
 
32 Cultural and Recreational Services 
 
$ 
 
                                    % 
 
Examples of most common activities making up the Cultural and Recreational Services classification: 
 
Film and Video Services   Radio and Television Services 
Film and video production   Radio services 
Film and video distribution  Television services 
Motion picture exhibition 
 
Libraries and Museums   Parks and Gardens 
Libraries    Zoological and botanic gardens 
Museums    Recreational parks and gardens 
 
Arts     Services to the Arts 
Music and theatre productions  Sound recording studios 
Creative arts    Performing arts venues 
     Services to the arts n.e.c. 
 
Sport     Gambling and Other Recreation Services 
Horse and dog racing   Lotteries 
Sports grounds and facilities n.e.c.  Casinos 
Sports and services to sports n.e.c.  Gambling services n.e.c 
     Other recreation services 
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  Sales/Revenues    
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales Percent Sold to Purchasers 
in Buloke Shire        
   Purchasing Industry $ %      
 
33 Personal and Other Services 
 
 
$ 
 
                                    % 
 
 
Examples of most common activities making up the Personal and Other Services classification: 
Personal and Household Goods Hiring  Religious Organisations and Interest Groups 
Video hire outlets     Religious organisations 
Personal and household goods hiring n.e.c.  Business and professional associations 
      Labour associations 
Other Personal Services    Interest groups n.e.c. 
Laundries and Drycleaners 
Photographic film processing   Public Order, Safety Services and Private 
Photographic studios    Households Employing Staff 
Funeral directories, crematoria and cemeteries Police services 
Gardening services    Corrective services 
Hairdressing and beauty salons   Fire brigade services 
Personal services n.e.c.    Waste disposal services 
      Private households employing staff 
 
 
 
Please turn over 
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Additional Sales/Revenues   
Please include any additional sales/revenues that you have not 
recorded above here. 
 
  
Please allocate your yearly sales/revenues amongst the various 
purchasing industries 
 
Total Sales  
 
Percent Sold to 
Purchasers in 
Buloke Shire        
Purchasing Industry  $ % 
34 Additional industry 1 (please describe):  
 
$ 
 
                                         
% 
 
35 Additional industry 2 (please describe):  
 
$ 
 
                                         
% 
 
36 Additional industry 3 (please describe):  
 
$ 
 
                                         
% 
 
37 Additional industry 4 (please describe):  
 
$ 
 
                                         
% 
 
38 Additional industry 5 (please describe):  
 
$ 
 
                                         
% 
 
39 Additional industry 6 (please describe):  
 
$ 
 
                                         
% 
 
40 Additional industry 7 (please describe):  
 
$ 
 
                                         
% 
 
 
 
Please turn over 
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Other Sales/Revenues  
Please allocate your yearly sales/revenues amongst the various purchasing industries 
 
Total Sales 
$ 
Gross Inventory Accumulation  
(the amount of additions to inventories (stock) i.e. the amount of stock built-up during the 
period covered by the table) 
 
 
Sales to Local Government  
(sales made to local government) 
 
Sales to State Government  
(sales made to State Government ) 
 
 
Sales to Federal Government  
(sales made to Federal Government)  
 
 
Gross Private Capital Formation 
(purchases for the replacement of or addition to plant and equipment) 
 
 
 
 
 
Thank-you for taking time to complete the Buloke Shire Input-Output Study Business Survey 
 
 
  
  
249 
 
Appendix 4 - Price Indices For Inflation-Adjustment of ABS 
National I-O Tables  
Price Indices Per Industry Sector, 1996-97 To 2003-04 
Industry 96-97 97-98 98-99 99-00 00-01 01-02 02-03 03-04 
1 Agriculture; Hunting & Trapping; Forestry & Fishing 85 85.1 91.9 83.7 82.6 96.9 108.4 106.1 94.4 
3 Mining86 94.3 104.9 105.1 103.4 128.5 124.5 119.8 103.1 
5 Other Food Products87 119.4 121.1 126.0 128.9 133.4 143.4 147.0 152.0 
9 Wood & Wood Products88 113.4 115.5 118.5 121.4 133.5 131.9 124.1 122.1 
10 Paper, Printing & Publishing89 123.9 124.1 127.1 129.7 133.7 135.1 137.0 136.9 
14 Non-Metallic Mineral Products90 115.1 116.4 117.2 117.3 118.0 117.8 125.6 128.9 
16 Fabricated Metal Products91 111.7 112.9 113.2 114.7 116.3 118.3 121.8 124.6 
20 Electricity, Gas & Water92 121.2 122.6 121.3 122.5 132.9 136.8 141.8 149.4 
21 Construction93 93.4 96.7 99.4 104.6 106.3 107.3 111.4 119.4 
23 Retail Trade94 125.4 126.8 128.7 130.4 138.7 144.6 147.5 150.8 
24 Repairs95 118.7 119.6 122.1 121.5 131.1 137.6 140.6 144.6 
25 Accommodation, Cafes & Restaurants96 112.6 114.7 119.0 124.1 135.1 137.5 142.5 147.6 
26 Transport & Storage97 123.2 126.2 127.9 131.7 141.0 145.3 147.6 152.5 
27 Communication Services98 106.3 106.8 104.1 97.3 104.9 105.4 108.4 109.9 
28 Finance & Insurance99 139.5 146.9 154.8 170.2 213.7 226.6 237.5 240.6 
29 Property & Business Services100 93.7 96.7 99.7 103.3 107.3 110.3 113.1 116.5 
30 Government Administration101 77.4 80.3 83.2 86.1 88.7 91.8 95.0 99.5 
31 Education102 151.1 160.8 170.3 177.8 187.5 195.5 205.3 215.1 
32 Health & Community Services103 156.4 164.6 171.3 156.5 161.9 166.1 177.1 189.4 
33 Cultural & Recreational Services104 114.7 117.1 119.3 121.0 124.6 127.5 131.9 131.1 
34 Personal & Other Services105 124.3 129.8 133.1 137.7 155.1 158.3 161.5 168.8 
35 Households106  79.26 81.9 84.4 86.9 89.9 93.0 96.1 99.7 
 
 
                                                 
85
 ABS, International Trade Price Indexes, Australia, Cat. No. 6457.0, Table 10 Export Price Indexes By Balance of Payment Groups, Rural Goods Total Index, December quarter figures. 
86
 ibid., Table 11 Export Price Indexes By Balance of Payment Groups, Non-Rural Goods Total Index, December quarter figures. 
87
 ABS, Consumer Price Index, Australia, Cat. No. 6401.0, Table 3 CPI Groups, Weighted Average of Eight Capital Cities, Food Index, December quarter figures. 
88
 ABS, Producer Price Indexes, Australia, Cat. No. 6427.0, Table 11 Articles Produced By Manufacturing Industries, Wood Product Manufacturing n.e.c. Index, December quarter figures. 
89
 ibid., Paper And Paper Products Index and Printing, Publishing And Recorded Media Index, note – figures in table are an average of the two indexes. 
90
 ibid., Non-Metallic Mineral Products Index.. 
91ibid., Fabricated Metal Products Index.  
92
 ABS, Consumer Price Index, Australia, Cat. No. 6401.0, Table 7 Weighted Average of Eight Capital Cities, Utilities Index, December quarter figures. 
93
 ABS, Producer Price Indexes, Australia, Cat. No. 6427.0, Table 16 Output of The General Construction Industry, General Construction Index, December quarter figures, note – figure in table for 1996-97 is 
based on average percentage change in the General Construction Index between 1997-98 and 2003-04 as General Construction Index has only been produced since the September quarter of 1997. 
94
 ABS, Consumer Price Index, Australia, Cat. No. 6401.0, Table 3 CPI Groups, Weighted Average of Eight Capital Cities, Food Index, Alcohol, Tobacco Index, Clothing And Footwear Index, Household 
Contents And Services Index, December quarter figures, note – figures in table are an average of the four indexes. 
95
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Appendix 5 - Percentage Change In Price Index Per Industry 
Sector From 1996-97 To 2003-04 
Industry 
Percentage 
Change  
In Price Index 
From  
1996-97 To 
2003-04 
% 
1 Agriculture, Hunting & Trapping; Forestry & Fishing 10.92 
3 Mining 9.33 
5 Other Food Products 27.30 
9 Wood & Wood Products 7.67 
10 Paper, Printing & Publishing 10.49 
14 Non-Metallic Mineral Products 11.98 
16 Fabricated Metal Products 11.54 
20 Electricity, Gas & Water 23.26 
21 Construction 27.83 
23 Retail Trade 20.25 
24 Repairs 21.81 
25 Accommodation, Cafes & Restaurants 31.08 
26 Transport & Storage 23.78 
27 Communication Services 3.38 
28 Finance & Insurance 72.47 
29 Property & Business Services 24.33 
30 Government Administration 28.55 
31 Education 42.35 
32 Health & Community Services 21.09 
33 Cultural & Recreational Services 14.29 
34 Personal & Other Services 35.80 
35 Households 25.78 
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Appendix 6 - ABS 1996-97 National 35 Industry I-O Industry-
By-Industry Flow Table107 
    
  USAGE     
        
    01       02       03       04       05       
SUPPLY   
Agriculture; 
hunting  
and trapping        
Forestry and 
fishing         Mining         
Meat and 
dairy products        
Other food 
products        
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture; hunting & trapping         3,905,752.00 10,672.00 625.00 7,660,822.00 3,085,873.00 
02       Forestry and fishing         50,418.00 104,070.00 15,331.00 12.00 9,195.00 
03       Mining         37,433.00 4,135.00 3,850,571.00 22,515.00 228,412.00 
04       Meat and dairy products         106,751.00 2,887.00 1,805.00 933,820.00 752,013.00 
05       Other food products         1,117,215.00 131,589.00 11,919.00 153,188.00 2,299,028.00 
06       Beverages and tobacco products         19,722.00 4,199.00 6,069.00 13,285.00 43,230.00 
07       Textiles         18,186.00 10,640.00 5,567.00 10,345.00 45,154.00 
08       Clothing and footwear         14,026.00 7,246.00 13,552.00 5,802.00 7,142.00 
09       Wood and wood products         12,903.00 28,064.00 28,943.00 1,281.00 2,945.00 
10       Paper, printing and publishing        132,322.00 4,082.00 118,263.00 313,626.00 452,655.00 
11       Petroleum and coal products        488,152.00 143,920.00 995,890.00 18,960.00 38,290.00 
12       Chemicals        1,453,146.00 33,509.00 545,791.00 34,062.00 28,954.00 
13       Rubber and plastic products        37,275.00 35,370.00 131,771.00 431,300.00 676,810.00 
14       Non-metallic mineral products        169.00 39,033.00 74,741.00 304.00 119,343.00 
15       Basic metals and products        483.00 1,355.00 229,174.00 3,707.00 5,013.00 
16       Fabricated metal products        57,869.00 91,939.00 507,553.00 81,516.00 347,418.00 
17       Transport equipment        37,509.00 44,767.00 81,061.00 2,083.00 10,304.00 
18       Other machinery and equipment        107,677.00 164,271.00 1,132,486.00 19,587.00 92,799.00 
19       Miscellaneous manufacturing        10,144.00 12,512.00 158,083.00 4,770.00 6,501.00 
20       Electricity, gas and water        307,264.00 13,242.00 802,940.00 411,921.00 338,975.00 
21       Construction        174,821.00 2,479.00 224,121.00 887.00 2,602.00 
22       Wholesale trade        1,147,409.00 385,323.00 1,338,793.00 810,567.00 1,432,506.00 
23       Retail trade        1,317.00 1,427.00 8,665.00 1,654.00 11,912.00 
24       Repairs        447,055.00 86,632.00 353,118.00 29,649.00 220,223.00 
25       Accommodation, cafes & restaurants        289,548.00 20,055.00 382,263.00 13,416.00 246,834.00 
26       Transport and storage        1,226,826.00 56,643.00 1,673,019.00 1,501,431.00 1,591,936.00 
27       Communication services        288,932.00 22,529.00 382,940.00 110,754.00 145,715.00 
28       Finance and insurance        696,150.00 81,899.00 757,661.00 105,080.00 400,992.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        797,421.00 49,974.00 1,907,885.00 535,578.00 843,916.00 
31       Government administration        37,801.00 14,992.00 226,467.00 24,649.00 84,981.00 
32       Education        5,030.00 1,721.00 29,640.00 18,278.00 22,337.00 
33       Health and community services        54,580.00 1,128.00 212,185.00 30,583.00 3,177.00 
34       Cultural and recreational services        3,406.00 804.00 11,347.00 11,075.00 42,757.00 
35       Personal and other services        15,046.00 9,469.00 150,978.00 28,276.00 37,362.00 
  Total intermediate usage 13,099,756.00 1,622,576.00 16,371,215.00 13,344,781.00 13,677,303.00 
  Compensation of employees 3,438,000.00 529,000.00 5,887,000.00 2,244,001.00 3,161,000.00 
  
Gross operating surplus and mixed 
income 12,097,000.00 602,000.00 16,788,000.00 1,189,000.00 2,649,000.00 
  Taxes less subsidies on products 370,896.00 93,220.00 207,165.00 122,365.00 153,409.00 
  Other taxes less subsidies on production 522,000.00 66,000.00 499,000.00 178,999.00 235,000.00 
  Complementary imports cif - - - - - 
  Competing imports cif 1,191,557.00 449,203.00 2,014,619.00 305,854.00 1,172,288.00 
  Australian production 30,719,209.00 3,362,000.00 41,767,000.00 17,385,000.00 21,048,000.00 
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  USAGE     
        
    06       07       08       09       10       
SUPPLY   
Beverages and 
tobacco 
products         Textiles        
Clothing and 
footwear        
Wood and 
wood 
products        
Paper, 
printing and 
publishing       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping         1,139,586.00 1,138,439.00 62,492.00 180.00 1,679.00 
02       Forestry and fishing         31.00 22.00 14.00 280,955.00 154,659.00 
03       Mining         18,155.00 28,807.00 5,532.00 12,932.00 46,326.00 
04       Meat and dairy products         2,719.00 1,775.00 162,438.00 32.00 124.00 
05       Other food products         78,922.00 554.00 334.00 66.00 392.00 
06       Beverages and tobacco products         347,058.00 1,713.00 2,502.00 406.00 4,295.00 
07       Textiles         10,022.00 745,804.00 748,900.00 4,740.00 31,660.00 
08       Clothing and footwear         861.00 2,706.00 288,143.00 918.00 13,798.00 
09       Wood and wood products         3,017.00 2,052.00 9,919.00 1,130,375.00 38,892.00 
10       Paper, printing and publishing        232,481.00 26,868.00 101,752.00 42,396.00 2,530,301.00 
11       Petroleum and coal products        11,618.00 3,906.00 1,708.00 15,785.00 51,287.00 
12       Chemicals        5,612.00 53,863.00 36,735.00 104,792.00 472,519.00 
13       Rubber and plastic products        198,992.00 37,045.00 24,808.00 14,837.00 426,316.00 
14       Non-metallic mineral products        140,895.00 2,026.00 281.00 29,111.00 9,731.00 
15       Basic metals and products        624.00 8,679.00 2,601.00 20,405.00 29,384.00 
16       Fabricated metal products        556,067.00 31,109.00 5,183.00 141,526.00 144,562.00 
17       Transport equipment        1,943.00 865.00 746.00 2,264.00 9,606.00 
18       Other machinery and equipment        9,847.00 2,816.00 4,842.00 22,042.00 71,258.00 
19       Miscellaneous manufacturing        9,236.00 29,283.00 29,987.00 4,939.00 11,586.00 
20       Electricity, gas and water        92,809.00 118,497.00 40,097.00 89,402.00 268,933.00 
21       Construction        1,613.00 1,010.00 777.00 4,628.00 5,801.00 
22       Wholesale trade        352,074.00 555,956.00 392,234.00 302,396.00 890,699.00 
23       Retail trade        1,201.00 1,940.00 2,043.00 2,143.00 38,627.00 
24       Repairs        21,178.00 9,345.00 34.00 74,379.00 289,832.00 
25       Accommodation, cafes & restaurants        644,817.00 41,392.00 82,823.00 28,331.00 313,352.00 
26       Transport and storage        543,497.00 229,973.00 268,559.00 511,331.00 973,980.00 
27       Communication services        43,203.00 42,458.00 46,823.00 42,578.00 264,234.00 
28       Finance and insurance        100,518.00 45,586.00 44,636.00 44,660.00 227,449.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        322,046.00 193,782.00 305,014.00 181,562.00 1,209,201.00 
31       Government administration        21,790.00 6,545.00 1,349.00 10,239.00 183,398.00 
32       Education        8,612.00 3,258.00 30,271.00 3,462.00 18,441.00 
33       Health and community services        8,610.00 565.00 24,278.00 4,816.00 28,098.00 
34       Cultural and recreational services        23,417.00 2,399.00 4,108.00 4,718.00 61,004.00 
35       Personal and other services        16,437.00 4,805.00 41,794.00 11,604.00 97,376.00 
  Total intermediate usage 4,969,507.00 3,375,841.00 2,773,757.00 3,144,949.00 8,918,800.00 
  Compensation of employees 747,000.00 1,089,000.00 1,195,000.00 1,356,000.00 4,525,000.00 
  
Gross operating surplus and mixed 
income 1,865,000.00 429,000.00 259,000.00 1,001,000.00 3,638,000.00 
  Taxes less subsidies on products 90,154.00 133,610.00 92,431.00 35,689.00 295,661.00 
  Other taxes less subsidies on production 67,000.00 80,000.00 66,000.00 67,000.00 321,000.00 
  Complementary imports cif - - - - - 
  Competing imports cif 351,339.00 503,549.00 1,304,812.00 542,362.00 2,891,011.00 
  Australian production 8,090,000.00 5,611,000.00 5,691,000.00 6,147,000.00 20,589,472.00 
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  USAGE     
        
    11       12       13       14       15       
SUPPLY   
Petroleum and 
coal products       Chemicals       
Rubber and 
plastic 
products       
Non-metallic 
mineral 
products       
Basic metals 
and products       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping         2.00 91,696.00 33,760.00 - - 
02       Forestry and fishing         3.00 6,858.00 26.00 16.00 3,870.00 
03       Mining         3,504,481.00 372,902.00 11,846.00 877,976.00 4,395,678.00 
04       Meat and dairy products         237.00 91,048.00 44.00 23.00 252.00 
05       Other food products         360.00 72,119.00 106.00 95.00 339.00 
06       Beverages and tobacco products         699.00 4,389.00 445.00 553.00 978.00 
07       Textiles         1,707.00 57,397.00 47,033.00 5,077.00 32,723.00 
08       Clothing and footwear         1,183.00 5,427.00 1,219.00 1,379.00 6,386.00 
09       Wood and wood products         4,594.00 2,680.00 10,733.00 9,394.00 17,413.00 
10       Paper, printing and publishing        15,721.00 305,404.00 120,617.00 79,970.00 52,858.00 
11       Petroleum and coal products        100,631.00 125,154.00 10,114.00 41,858.00 178,534.00 
12       Chemicals        142,743.00 2,840,440.00 1,012,621.00 82,211.00 265,985.00 
13       Rubber and plastic products        14,730.00 430,381.00 530,441.00 27,340.00 25,293.00 
14       Non-metallic mineral products        42.00 25,981.00 17,470.00 1,056,194.00 193,874.00 
15       Basic metals and products        90.00 24,673.00 67,707.00 59,997.00 5,385,902.00 
16       Fabricated metal products        9,124.00 134,459.00 43,562.00 164,661.00 118,315.00 
17       Transport equipment        2,350.00 9,573.00 3,254.00 18,275.00 9,357.00 
18       Other machinery and equipment        3,561.00 32,279.00 44,732.00 26,971.00 87,341.00 
19       Miscellaneous manufacturing        673.00 9,959.00 9,529.00 5,412.00 150,897.00 
20       Electricity, gas and water        106,174.00 317,430.00 141,753.00 357,476.00 1,262,518.00 
21       Construction        717.00 4,832.00 1,391.00 4,334.00 4,798.00 
22       Wholesale trade        81,337.00 1,116,369.00 378,761.00 202,787.00 339,097.00 
23       Retail trade        12,953.00 15,274.00 3,595.00 10,561.00 5,738.00 
24       Repairs        2,182.00 76,087.00 55,105.00 27,145.00 23,191.00 
25       Accommodation, cafes & restaurants        53,787.00 277,083.00 43,666.00 70,053.00 101,107.00 
26       Transport and storage        360,257.00 770,438.00 271,490.00 1,406,602.00 1,170,486.00 
27       Communication services        12,567.00 113,510.00 55,520.00 78,517.00 60,731.00 
28       Finance and insurance        19,751.00 140,066.00 60,016.00 65,396.00 175,974.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        70,511.00 1,424,031.00 462,432.00 275,660.00 1,253,879.00 
31       Government administration        26,959.00 30,444.00 12,534.00 10,482.00 41,450.00 
32       Education        5,853.00 19,886.00 6,860.00 8,412.00 16,348.00 
33       Health and community services        660.00 52,106.00 848.00 1,061.00 1,539.00 
34       Cultural and recreational services        2,448.00 22,443.00 3,729.00 3,445.00 1,195.00 
35       Personal and other services        4,235.00 62,527.00 38,944.00 18,273.00 10,468.00 
  Total intermediate usage 4,563,319.00 9,085,342.00 3,501,907.00 4,997,606.00 15,394,515.00 
  Compensation of employees 301,000.00 2,179,000.00 1,591,000.00 1,511,000.00 2,900,000.00 
  
Gross operating surplus and mixed 
income 944,000.00 2,432,000.00 1,156,000.00 1,448,000.00 3,165,000.00 
  Taxes less subsidies on products 25,931.00 109,819.00 63,109.00 67,337.00 101,900.00 
  Other taxes less subsidies on production 87,000.00 95,000.00 112,000.00 135,000.00 244,000.00 
  Complementary imports cif 19.00 12,194.00 67,210.00 - - 
  Competing imports cif 4,648,731.00 2,850,645.00 1,304,775.00 442,056.00 1,664,585.00 
  Australian production 10,570,000.00 16,764,000.00 7,796,000.00 8,601,000.00 23,470,000.00 
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  USAGE     
        
    16       17       18       19       20       
SUPPLY   
Fabricated metal 
products        
Transport 
equipment       
Other 
machinery 
and 
equipment       
Miscellaneous 
manufacturing       
Electricity, 
gas and water       
  $’000 $’000 $’000 $’000 $’000 
       
01       Agriculture;hunting and trapping         797.00 23.00 8,307.00 22,517.00 1,935.00 
02       Forestry and fishing         86.00 65.00 46.00 8,050.00 637.00 
03       Mining         54,312.00 20,421.00 73,068.00 45,387.00 2,310,455.00 
04       Meat and dairy products         632.00 3,000.00 1,442.00 1,531.00 3,073.00 
05       Other food products         811.00 843.00 2,011.00 807.00 1,996.00 
06       Beverages and tobacco products         740.00 2,622.00 2,422.00 730.00 3,948.00 
07       Textiles         21,111.00 27,129.00 11,407.00 87,536.00 1,671.00 
08       Clothing and footwear         52,389.00 6,383.00 14,565.00 37,837.00 4,386.00 
09       Wood and wood products         82,286.00 109,087.00 25,345.00 706,374.00 14,474.00 
10       Paper, printing and publishing        125,787.00 76,223.00 195,690.00 52,680.00 52,758.00 
11       Petroleum and coal products        28,673.00 8,207.00 12,637.00 5,286.00 160,670.00 
12       Chemicals        164,939.00 341,283.00 265,435.00 106,300.00 198,099.00 
13       Rubber and plastic products        86,279.00 252,059.00 332,120.00 174,603.00 76,427.00 
14       Non-metallic mineral products        122,055.00 81,903.00 88,748.00 27,494.00 189,629.00 
15       Basic metals and products        2,752,237.00 1,666,576.00 2,101,211.00 408,465.00 22,408.00 
16       Fabricated metal products        1,439,767.00 493,688.00 825,717.00 213,874.00 189,912.00 
17       Transport equipment        9,687.00 2,308,309.00 78,765.00 21,852.00 14,225.00 
18       Other machinery and equipment        141,168.00 469,464.00 1,611,468.00 17,272.00 264,071.00 
19       Miscellaneous manufacturing        80,527.00 59,446.00 12,952.00 53,856.00 3,695.00 
20       Electricity, gas and water        159,055.00 211,660.00 348,125.00 48,754.00 2,331,299.00 
21       Construction        2,344.00 8,049.00 3,268.00 1,186.00 34,575.00 
22       Wholesale trade        579,083.00 706,024.00 1,378,078.00 527,768.00 558,591.00 
23       Retail trade        14,064.00 11,784.00 39,754.00 12,094.00 1,434.00 
24       Repairs        48,231.00 31,393.00 32,738.00 28,973.00 163,204.00 
25       Accommodation, cafes & restaurants        202,146.00 114,518.00 149,566.00 48,231.00 119,399.00 
26       Transport and storage        532,541.00 293,528.00 487,720.00 211,158.00 327,539.00 
27       Communication services        147,150.00 117,721.00 291,593.00 71,977.00 218,480.00 
28       Finance and insurance        116,163.00 152,970.00 139,949.00 44,485.00 938,089.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        701,475.00 1,091,284.00 931,288.00 194,475.00 999,239.00 
31       Government administration        33,240.00 59,927.00 22,039.00 7,576.00 35,233.00 
32       Education        12,633.00 16,696.00 27,796.00 2,468.00 33,902.00 
33       Health and community services        1,751.00 14,991.00 2,540.00 699.00 2,071.00 
34       Cultural and recreational services        4,812.00 47,880.00 9,396.00 2,985.00 3,233.00 
35       Personal and other services        47,587.00 53,571.00 58,269.00 12,275.00 35,180.00 
  Total intermediate usage 7,766,557.00 8,858,729.00 9,585,476.00 3,207,556.00 9,315,935.00 
  Compensation of employees 3,447,000.00 3,535,000.00 4,800,000.00 1,566,000.00 3,202,000.00 
  
Gross operating surplus and mixed 
income 1,576,000.00 2,455,000.00 2,267,000.00 789,000.00 9,540,000.00 
  Taxes less subsidies on products 77,779.00 172,712.00 173,405.00 36,902.00 410,076.00 
  Other taxes less subsidies on production 206,000.00 225,000.00 313,000.00 73,000.00 127,000.00 
  Complementary imports cif - 393.00 925.00 - - 
  Competing imports cif 1,216,664.00 4,413,165.00 4,311,194.00 722,542.00 797,989.00 
  Australian production 14,290,000.00 19,660,000.00 21,451,000.00 6,395,000.00 23,393,000.00 
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  USAGE     
        
  21 22 23 24 25 
SUPPLY   Construction       
Wholesale 
trade        Retail trade       Repairs        
Accommodation
, cafes & 
restaurants       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        114,108.00 6,726.00 117,936.00 1,698.00 279,777.00 
02       Forestry and fishing         8,866.00 624.00 131,245.00 91.00 453,197.00 
03       Mining         651,382.00 125,070.00 61,318.00 3,921.00 131,801.00 
04       Meat and dairy products         7,908.00 26,527.00 994,788.00 3,461.00 1,244,500.00 
05       Other food products         2,233.00 14,331.00 353,997.00 1,516.00 589,301.00 
06       Beverages and tobacco products        5,516.00 18,503.00 19,592.00 3,341.00 926,650.00 
07       Textiles         100,856.00 83,668.00 74,584.00 4,099.00 170,858.00 
08       Clothing and footwear         7,267.00 51,570.00 40,184.00 20,655.00 60,340.00 
09       Wood and wood products         2,434,826.00 126,688.00 188,487.00 513.00 9,803.00 
10       Paper, printing and publishing        192,272.00 1,987,558.00 2,345,618.00 34,926.00 616,069.00 
11       Petroleum and coal products        179,003.00 327,490.00 188,521.00 51,396.00 171,428.00 
12       Chemicals        466,486.00 40,730.00 14,753.00 52,880.00 147,777.00 
13       Rubber and plastic products        332,801.00 299,096.00 87,038.00 13,834.00 168,298.00 
14       Non-metallic mineral products        5,117,133.00 247,780.00 25,769.00 30,153.00 19,308.00 
15       Basic metals and products        905,700.00 69,502.00 12,583.00 4,546.00 7,774.00 
16       Fabricated metal products        3,617,642.00 285,197.00 252,461.00 52,843.00 62,535.00 
17       Transport equipment        33,656.00 397,132.00 266,771.00 905,651.00 96,228.00 
18       Other machinery and equipment       3,143,015.00 156,046.00 199,483.00 439,511.00 257,830.00 
19       Miscellaneous manufacturing        111,428.00 136,500.00 62,747.00 3,336.00 139,652.00 
20       Electricity, gas and water        146,001.00 365,205.00 402,731.00 196,661.00 815,714.00 
21       Construction        69,637.00 171,498.00 24,440.00 2,177.00 319,021.00 
22       Wholesale trade        2,511,612.00 1,214,348.00 689,347.00 1,874,544.00 874,429.00 
23       Retail trade        138,415.00 379,712.00 107,480.00 2,617.00 10,241.00 
24       Repairs        696,663.00 801,299.00 1,595,818.00 10,375.00 1,300,646.00 
25       Accommodation, cafes & 
restaurants        
309,644.00 906,334.00 465,381.00 32,791.00 106,712.00 
26       Transport and storage        1,434,355.00 6,511,489.00 867,890.00 76,780.00 457,098.00 
27       Communication services        202,006.00 2,359,042.00 2,322,831.00 145,571.00 663,794.00 
28       Finance and insurance        935,040.00 1,846,383.00 1,335,493.00 263,330.00 731,293.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        5,634,601.00 13,342,771.00 7,865,587.00 374,608.00 3,399,810.00 
31       Government administration        119,740.00 142,669.00 184,123.00 35,335.00 25,267.00 
32       Education        22,656.00 21,097.00 51,314.00 2,205.00 29,898.00 
33       Health and community services        6,598.00 16,118.00 15,287.00 3,632.00 7,027.00 
34       Cultural and recreational services       2,266.00 206,841.00 469,026.00 1,515.00 331,088.00 
35       Personal and other services        38,072.00 52,891.00 136,784.00 7,514.00 84,442.00 
  Total intermediate usage 29,699,405.00 32,738,434.00 21,971,405.00 4,658,029.00 14,709,605.00 
  Compensation of employees 13,812,000.00 16,818,318.00 17,944,682.00 4,454,000.00 7,395,000.00 
  
Gross operating surplus and mixed 
income 15,351,000.00 4,815,512.00 2,305,488.00 7,185,000.00 4,102,000.00 
  Taxes less subsidies on products 714,642.00 947,733.00 1,046,439.00 689,493.00 1,433,768.00 
  
Other taxes less subsidies on  
production 700,000.00 1,875,060.00 1,059,940.00 430,000.00 314,000.00 
  Complementary imports cif - - - - - 
  Competing imports cif 3,405,951.00 1,728,943.00 1,336,045.00 1,295,478.00 1,346,626.00 
  Australian production 63,682,999.00 58,923,999.00 45,664,000.00 18,712,000.00 29,301,000.00 
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  USAGE     
        
    26       27       28       29       30       
SUPPLY   
Transport and 
storage        
Communication 
services        
Finance and 
insurance       
Ownership of 
dwellings       
Property and 
business 
services        
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        8,558.00 318.00 9,934.00 65.00 131,291.00 
02       Forestry and fishing         17,687.00 1,275.00 3,882.00 10.00 4,548.00 
03       Mining         51,536.00 46,920.00 10,639.00 27,830.00 131,219.00 
04       Meat and dairy products         8,529.00 14,785.00 15,028.00 26.00 68,282.00 
05       Other food products         8,330.00 6,744.00 15,364.00 4,536.00 39,177.00 
06       Beverages and tobacco products        10,586.00 11,564.00 30,472.00 15.00 28,968.00 
07       Textiles         41,374.00 17,374.00 7,762.00 11,362.00 84,983.00 
08       Clothing and footwear         36,755.00 16,949.00 2,468.00 1,490.00 61,887.00 
09       Wood and wood products         110,909.00 20,938.00 574.00 237,764.00 14,734.00 
10       Paper, printing and publishing        278,686.00 667,188.00 369,404.00 13,379.00 2,408,460.00 
11       Petroleum and coal products        2,508,662.00 141,274.00 6,075.00 10,195.00 410,723.00 
12       Chemicals        61,764.00 12,533.00 6,068.00 104,748.00 481,017.00 
13       Rubber and plastic products        346,573.00 215,522.00 6,409.00 51,257.00 70,807.00 
14       Non-metallic mineral products        11,007.00 2,108.00 5,576.00 201,455.00 31,957.00 
15       Basic metals and products        34,047.00 16,557.00 1,047.00 150,551.00 22,751.00 
16       Fabricated metal products        930,904.00 300,473.00 14,585.00 471,825.00 110,795.00 
17       Transport equipment        1,998,707.00 103,626.00 5,273.00 1,762.00 72,938.00 
18       Other machinery and equipment       368,475.00 590,684.00 76,000.00 115,977.00 394,085.00 
19       Miscellaneous manufacturing        31,263.00 27,004.00 6,682.00 11,152.00 138,673.00 
20       Electricity, gas and water        617,943.00 163,280.00 107,722.00 165,588.00 2,319,367.00 
21       Construction        243,007.00 5,981.00 22,983.00 1,239,147.00 278,576.00 
22       Wholesale trade        2,021,839.00 1,358,598.00 163,365.00 217,128.00 1,279,208.00 
23       Retail trade        17,260.00 25,002.00 53,583.00 43,265.00 12,536.00 
24       Repairs        1,390,618.00 644,020.00 330,422.00 289,073.00 976,220.00 
25       
Accommodation, cafes & 
restaurants        561,097.00 402,265.00 633,536.00 209.00 2,499,949.00 
26       Transport and storage        6,749,509.00 1,168,905.00 469,615.00 27,371.00 3,420,810.00 
27       Communication services        1,420,902.00 495,452.00 931,237.00 10,952.00 2,896,436.00 
28       Finance and insurance        979,810.00 338,147.00 8,809,321.00 2,147,295.00 3,833,259.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services       5,917,091.00 1,303,193.00 2,931,557.00 1,945,620.00 27,564,794.00 
31       Government administration        933,045.00 176,723.00 53,515.00 7,490.00 545,853.00 
32       Education        80,796.00 10,179.00 193,382.00 248.00 345,673.00 
33       Health and community services       27,135.00 25,260.00 12,731.00 17.00 33,430.00 
34       Cultural and recreational services       37,715.00 14,973.00 141,650.00 3.00 1,279,125.00 
35       Personal and other services        85,802.00 36,471.00 40,465.00 950.00 507,193.00 
  Total intermediate usage 27,947,921.00 8,382,285.00 15,488,326.00 7,509,758.00 52,499,726.00 
  Compensation of employees 16,500,000.00 6,348,000.00 15,673,000.00 - 30,862,000.00 
  
Gross operating surplus and 
mixed income 12,594,000.00 7,879,000.00 11,830,000.00 44,665,000.00 20,029,000.00 
  Taxes less subsidies on products 2,352,627.00 541,532.00 177,989.00 285,385.00 1,294,533.00 
  
Other taxes less subsidies on 
production 1,118,000.00 575,000.00 3,723,000.00 3,092,000.00 1,506,000.00 
  Complementary imports cif - - - - - 
  Competing imports cif 2,728,242.00 1,111,183.00 543,684.00 454,157.00 4,472,741.00 
  Australian production 63,240,790.00 24,837,000.00 47,436,000.00 56,006,300.00 110,663,999.00 
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  USAGE     
        
  31 32 33 34 35 
SUPPLY   
Government 
administration       Education       
Health and 
community 
services        
Cultural and 
recreational 
services       
Personal and 
other services       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping         51,830.00 1,097.00 17,216.00 347,523.00 39,082.00 
02       Forestry and fishing         616.00 66.00 3,141.00 4,525.00 3,102.00 
03       Mining         95,827.00 8,335.00 81,437.00 110,158.00 34,323.00 
04       Meat and dairy products         4,786.00 11,922.00 27,842.00 6,047.00 24,723.00 
05       Other food products         35,087.00 4,750.00 20,484.00 147,381.00 23,906.00 
06       Beverages and tobacco products         31,648.00 5,783.00 7,728.00 4,986.00 3,221.00 
07       Textiles         49,605.00 17,670.00 102,353.00 12,539.00 47,432.00 
08       Clothing and footwear         52,769.00 11,399.00 151,561.00 34,326.00 118,396.00 
09       Wood and wood products         72,740.00 46,409.00 5,777.00 29,852.00 4,976.00 
10       Paper, printing and publishing        1,205,591.00 353,855.00 169,737.00 298,614.00 304,859.00 
11       Petroleum and coal products        109,142.00 431.00 70,066.00 23,257.00 85,612.00 
12       Chemicals        158,598.00 12,275.00 446,999.00 119,917.00 286,749.00 
13       Rubber and plastic products        251,344.00 9,565.00 56,911.00 21,190.00 44,645.00 
14       Non-metallic mineral products        67,736.00 1,675.00 24,718.00 842.00 26,450.00 
15       Basic metals and products        96,369.00 2,024.00 5,358.00 4,935.00 12,750.00 
16       Fabricated metal products        141,720.00 99,885.00 66,694.00 114,177.00 49,481.00 
17       Transport equipment        799,248.00 6,278.00 10,941.00 13,492.00 13,567.00 
18       Other machinery and equipment        204,850.00 52,304.00 355,408.00 280,089.00 97,782.00 
19       Miscellaneous manufacturing        215,708.00 56,774.00 21,751.00 22,658.00 36,729.00 
20       Electricity, gas and water        420,250.00 274,143.00 419,207.00 186,567.00 152,425.00 
21       Construction        674,750.00 3,980.00 27,158.00 7,560.00 6,699.00 
22       Wholesale trade        619,197.00 348,773.00 1,109,561.00 420,557.00 366,431.00 
23       Retail trade        11,734.00 2,665.00 5,493.00 13,486.00 23,375.00 
24       Repairs        45,872.00 23,311.00 130,969.00 166,887.00 127,490.00 
25       Accommodation, cafes & restaurants        662,237.00 85,948.00 164,163.00 275,625.00 150,768.00 
26       Transport and storage        1,187,108.00 172,744.00 378,086.00 390,520.00 218,572.00 
27       Communication services        1,401,925.00 273,579.00 670,124.00 480,911.00 438,368.00 
28       Finance and insurance        1,375,997.00 274,280.00 557,076.00 375,220.00 222,740.00 
29       Ownership of dwellings        - - - - - 
30       Property and business services        3,327,756.00 318,710.00 2,204,429.00 1,815,755.00 1,287,642.00 
31       Government administration        2,504,936.00 90,552.00 76,564.00 23,366.00 30,451.00 
32       Education        93,066.00 63,448.00 39,793.00 16,427.00 53,920.00 
33       Health and community services        59,679.00 11,017.00 614,072.00 37,447.00 21,375.00 
34       Cultural and recreational services        72,571.00 67,948.00 41,290.00 1,202,939.00 42,620.00 
35       Personal and other services        177,807.00 39,691.00 305,081.00 56,539.00 63,776.00 
  Total intermediate usage 16,280,099.00 2,753,286.00 8,389,187.00 7,066,316.00 4,464,438.00 
  Compensation of employees 18,985,000.00 20,945,000.00 24,768,000.00 4,799,000.00 8,686,000.00 
  
Gross operating surplus and mixed 
income 2,859,000.00 2,530,000.00 4,830,000.00 3,529,000.00 2,741,000.00 
  Taxes less subsidies on products 250,080.00 72,840.00 281,738.00 222,631.00 232,927.00 
  Other taxes less subsidies on production 29,000.00 286,000.00 427,000.00 289,000.00 285,000.00 
  Complementary imports cif - - - - - 
  Competing imports cif 1,841,521.00 437,874.00 1,230,654.00 1,209,833.00 647,635.00 
  Australian production 40,244,700.00 27,025,000.00 39,926,579.00 17,115,780.00 17,057,000.00 
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  USAGE     
        
              
SUPPLY   
Total 
intermediate 
usage 
 Private final 
consumption 
expenditure 
Government 
final 
consumption 
expenditure 
Private gross 
fixed capital 
expenditure 
Public 
enterprise 
gross fixed 
capital 
expenditure 
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping         18,292,313.00 3,317,501.00 73,000.00 998,755.00 - 
02       Forestry and fishing         1,267,241.00 1,020,992.00 308,000.00 18,088.00 329.00 
03       Mining         17,493,060.00 453,694.00 144,717.00 2,103,638.00 117,415.00 
04       Meat and dairy products         4,524,799.00 7,278,761.00 4.00 27,892.00 34,503.00 
05       Other food products         5,139,828.00 11,522,895.00 5.00 65,918.00 82,613.00 
06       Beverages and tobacco products         1,568,577.00 5,290,811.00 8.00 27,973.00 32,516.00 
07       Textiles         2,750,330.00 1,535,773.00 2.00 23,638.00 25,151.00 
08       Clothing and footwear         1,153,362.00 3,100,319.00 -80.00 7,706.00 1,046.00 
09       Wood and wood products         5,545,758.00 104,511.00 2.00 34,761.00 11,062.00 
10       Paper, printing and publishing        16,278,668.00 3,384,363.00 87,007.00 166,432.00 47,227.00 
11       Petroleum and coal products        6,724,551.00 2,075,979.00 1.00 6,896.00 8,691.00 
12       Chemicals        10,602,336.00 1,885,184.00 1,554,807.00 25,535.00 57,735.00 
13       Rubber and plastic products        5,939,489.00 1,336,467.00 1,419.00 96,616.00 5,799.00 
14       Non-metallic mineral products        8,032,692.00 98,244.00 -7.00 11,143.00 15,168.00 
15       Basic metals and products        14,137,186.00 192,079.00 12.00 24,458.00 20,964.00 
16       Fabricated metal products        12,169,040.00 508,454.00 16.00 616,316.00 47,552.00 
17       Transport equipment        7,392,066.00 3,865,758.00 -577.00 4,620,340.00 166,908.00 
18       Other machinery and equipment        11,057,494.00 1,951,301.00 1,156.00 3,995,812.00 176,854.00 
19       Miscellaneous manufacturing        1,686,043.00 1,312,005.00 27.00 2,444,837.00 53,826.00 
20       Electricity, gas and water        14,521,129.00 8,307,994.00 224,615.00 109,285.00 137,998.00 
21       Construction        3,580,848.00 1,538.00 2,962,178.00 41,534,032.00 7,139,971.00 
22       Wholesale trade        28,544,790.00 13,324,146.00 13,000.00 9,646,039.00 241,900.00 
23       Retail trade        1,045,044.00 42,526,525.00 - 689,885.00 3,239.00 
24       Repairs        10,549,376.00 8,125,483.00 - - - 
25       Accommodation, cafes & restaurants        10,499,046.00 16,744,202.00 281.00 - - 
26       Transport and storage        37,939,804.00 9,647,014.00 4,952,004.00 461,638.00 85,869.00 
27       Communication services        17,271,061.00 6,447,359.00 55,000.00 71,569.00 - 
28       Finance and insurance        28,382,173.00 17,548,883.00 19,905.00 89,902.00 15,690.00 
29       Ownership of dwellings        - 55,961,000.00 45,300.00 - - 
30       Property and business services        92,984,579.00 3,714,705.00 2,592,373.00 6,968,992.00 549,903.00 
31       Government administration        5,841,723.00 771,000.00 33,075,700.00 332,952.00 27,445.00 
32       Education        1,316,007.00 6,021,505.00 16,821,203.00 58,350.00 10,539.00 
33       Health and community services        1,337,112.00 14,004,273.00 24,077,908.00 24,312.00 4,391.00 
34       Cultural and recreational services        4,178,170.00 9,729,482.00 2,073,000.00 234,439.00 1,523.00 
35       Personal and other services        2,387,953.00 8,760,740.00 5,821,215.00 - - 
  Total intermediate usage 412,133,647.00 271,870,940.00 94,903,203.00 75,538,149.00 9,123,826.00 
  Compensation of employees 257,193,001.00 - - - - 
  
Gross operating surplus and mixed 
income 213,534,000.00 - - - - 
  Taxes less subsidies on products 13,377,928.00 20,261,827.00 - 3,195,398.00 62,565.00 
  Other taxes less subsidies on production 19,427,999.00 - - 3,222,000.00 - 
  Complementary imports cif 80,741.00 110,762.00 - 148,702.00 - 
  Competing imports cif 56,889,507.00 22,991,472.00 1,322,797.00 15,439,749.00 605,609.00 
  Australian production 972,636,823.00 315,235,001.00 96,226,000.00 97,543,998.00 9,792,000.00 
  
  
259 
 
    
  USAGE     
        
              
SUPPLY   
General 
government 
gross fixed 
capital 
expenditure 
Increase in 
stocks Exports 
Total final 
demand Total supply 
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping         - 236,196.00 7,801,444.00 12,426,896.00 30,719,209.00 
02       Forestry and fishing         6,727.00 132,838.00 607,784.00 2,094,759.00 3,362,000.00 
03       Mining         46,815.00 -2,427,662.00 23,835,323.00 24,273,940.00 41,767,000.00 
04       Meat and dairy products         9,056.00 -6,005.00 5,515,990.00 12,860,201.00 17,385,000.00 
05       Other food products         21,910.00 257,362.00 3,957,469.00 15,908,172.00 21,048,000.00 
06       Beverages and tobacco products         9,059.00 -180,517.00 1,341,573.00 6,521,423.00 8,090,000.00 
07       Textiles         40,273.00 -344,251.00 1,580,083.00 2,860,670.00 5,610,999.00 
08       Clothing and footwear         1,081.00 218,992.00 1,208,575.00 4,537,638.00 5,691,000.00 
09       Wood and wood products         3,508.00 -163,745.00 611,141.00 601,241.00 6,146,999.00 
10       Paper, printing and publishing        31,696.00 -112,257.00 706,336.00 4,310,804.00 20,589,472.00 
11       Petroleum and coal products        2,310.00 261,324.00 1,490,248.00 3,845,449.00 10,570,000.00 
12       Chemicals        8,504.00 115,282.00 2,514,617.00 6,161,664.00 16,764,000.00 
13       Rubber and plastic products        2,745.00 -49,568.00 463,033.00 1,856,511.00 7,796,000.00 
14       Non-metallic mineral products        3,768.00 110,769.00 329,222.00 568,308.00 8,601,000.00 
15       Basic metals and products        7,006.00 -335,635.00 9,423,931.00 9,332,814.00 23,470,000.00 
16       Fabricated metal products        135,197.00 149,955.00 663,469.00 2,120,960.00 14,290,000.00 
17       Transport equipment        375,272.00 -115,968.00 3,356,199.00 12,267,933.00 19,659,999.00 
18       Other machinery and equipment        204,803.00 -377,640.00 4,441,218.00 10,393,505.00 21,450,999.00 
19       Miscellaneous manufacturing        205,676.00 77,176.00 615,411.00 4,708,956.00 6,395,000.00 
20       Electricity, gas and water        36,614.00 13,928.00 41,439.00 8,871,871.00 23,393,000.00 
21       Construction        8,374,139.00 -5,476.00 95,770.00 60,102,152.00 63,682,999.00 
22       Wholesale trade        727,017.00 31,321.00 6,395,786.00 30,379,210.00 58,924,000.00 
23       Retail trade        5,278.00 - 1,394,028.00 44,618,956.00 45,664,000.00 
24       Repairs        - - 37,141.00 8,162,624.00 18,712,000.00 
25       Accommodation, cafes & restaurants        - - 2,057,471.00 18,801,954.00 29,301,000.00 
26       Transport and storage        40,343.00 8,231.00 10,105,886.00 25,300,985.00 63,240,789.00 
27       Communication services        1,109.00 191.00 990,711.00 7,565,939.00 24,837,000.00 
28       Finance and insurance        25,647.00 -162.00 1,353,963.00 19,053,827.00 47,436,000.00 
29       Ownership of dwellings        - - - 56,006,300.00 56,006,300.00 
30       Property and business services        896,264.00 52,928.00 2,904,253.00 17,679,419.00 110,663,998.00 
31       Government administration        44,732.00 - 151,147.00 34,402,977.00 40,244,700.00 
32       Education        17,177.00 - 2,780,219.00 25,708,993.00 27,025,000.00 
33       Health and community services        7,157.00 - 471,425.00 38,589,467.00 39,926,579.00 
34       Cultural and recreational services        138,464.00 236.00 760,466.00 12,937,609.00 17,115,779.00 
35       Personal and other services        - - 87,092.00 14,669,047.00 17,057,000.00 
  Total intermediate usage 11,429,346.00 -2,452,156.00 100,089,866.00 560,503,175.00 972,636,821.00 
  Compensation of employees - - - - 257,193,001.00 
  
Gross operating surplus and mixed 
income - - - - 213,534,000.00 
  Taxes less subsidies on products 93,913.00 158,228.00 1,643,142.00 25,415,073.00 38,793,001.00 
  
Other taxes less subsidies on 
production - - - 3,222,000.00 22,649,999.00 
  Complementary imports cif 2,320.00 -9,299.00 - 252,485.00 333,226.00 
  Competing imports cif 1,257,422.00 1,323,227.00 3,426,991.00 46,367,266.00 103,256,773.00 
  Australian production 12,783,001.00 -980,000.00 105,159,999.00 635,760,001.00 1,608,396,824.0
0 
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Appendix 7 - Price-Updated 2003-04 National 35 Industry I-O 
Industry-By-Industry Flow Table 
    
  USAGE     
        
  01 02 03 04 05 
SUPPLY   
Agriculture; 
hunting  
and trapping        
Forestry and 
fishing         Mining         
Meat and 
dairy 
products        
Other food 
products       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        4,332,300.00 0.00 700.00 0.00 3,422,880.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         40,900.00 0.00 4,209,900.00 0.00 249,710.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         1,422,200.00 0.00 15,100.00 0.00 2,926,630.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         13,900.00 0.00 31,100.00 0.00 3,120.00 
10       Paper, printing and publishing        146,200.00 0.00 130,700.00 0.00 0.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        200.00 0.00 83,600.00 0.00 133,590.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        64,600.00 0.00 566,200.00 0.00 387,490.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        378,800.00 0.00 989,700.00 0.00 417,850.00 
21       Construction        223,400.00 0.00 286,500.00 0.00 3,320.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        1,600.00 0.00 10,500.00 0.00 14,310.00 
24       Repairs        544,600.00 0.00 430,100.00 0.00 268,230.00 
25       
Accommodation, cafes & 
restaurants        379,500.00 0.00 501,100.00 0.00 323,510.00 
26       Transport and storage        1,518,500.00 0.00 2,070,800.00 0.00 1,970,450.00 
27       Communication services        298,700.00 0.00 395,800.00 0.00 150,620.00 
28       Finance and insurance        1,200,700.00 0.00 1,306,800.00 0.00 691,600.00 
29       Property and business services        991,400.00 0.00 2,372,100.00 0.00 1,049,220.00 
30       Government administration        48,600.00 0.00 291,200.00 0.00 109,270.00 
31       Education        7,100.00 0.00 42,100.00 0.00 31,740.00 
32       Health and community services        66,100.00 0.00 257,000.00 0.00 3,870.00 
33       Cultural and recreational services       3,900.00 0.00 12,900.00 0.00 48,920.00 
34       Personal and other services        20,400.00 0.00 205,100.00 0.00 50,790.00 
35       Households 4,324,300.00 0.00 7,404,700.00 0.00 3,975,910.00 
  Total intermediate usage 16,027,900.00 0.00 21,613,600.00 0.00 16,233,040.00 
  
Gross operating surplus and 
mixed income 13,418,000.00 0.00 18,354,300.00 0.00 3,372,180.00 
  Taxes less subsidies on products 411,400.00 0.00 226,500.00 0.00 195,280.00 
  
Other taxes less subsidies on 
production 579,000.00 0.00 545,600.00 0.00 299,160.00 
  Complementary imports cif  -   -   -   -   -  
  Competing imports cif 1,321,700.00 0.00 2,202,600.00 0.00 1,492,340.00 
  Australian production 31,758,000.00 0.00 42,942,600.00 0.00 21,591,990.00 
  
  
261 
 
    
  USAGE     
        
  06 07 08 09 10 
SUPPLY   
Beverages and 
tobacco 
products         Textiles        
Clothing 
and 
footwear        
Wood and 
wood 
products        
Paper, 
printing and 
publishing       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        0.00 0.00 0.00 200.00 1,900.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         0.00 0.00 0.00 14,100.00 50,600.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         0.00 0.00 0.00 100.00 500.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         0.00 0.00 0.00 1,217,100.00 41,900.00 
10       Paper, printing and publishing        0.00 0.00 0.00 46,800.00 2,795,700.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        0.00 0.00 0.00 32,600.00 10,900.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        0.00 0.00 0.00 157,800.00 161,300.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        0.00 0.00 0.00 110,200.00 331,400.00 
21       Construction        0.00 0.00 0.00 5,900.00 7,400.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        0.00 0.00 0.00 2,500.00 46,400.00 
24       Repairs        0.00 0.00 0.00 90,600.00 353,000.00 
25       
Accommodation, cafes & 
restaurants        0.00 0.00 0.00 37,100.00 410,800.00 
26       Transport and storage        0.00 0.00 0.00 632,900.00 1,205,600.00 
27       Communication services        0.00 0.00 0.00 44,000.00 273,100.00 
28       Finance and insurance        0.00 0.00 0.00 77,100.00 392,200.00 
29       Property and business services        0.00 0.00 0.00 225,800.00 1,503,400.00 
30       Government administration        0.00 0.00 0.00 13,100.00 235,800.00 
31       Education        0.00 0.00 0.00 5,000.00 26,200.00 
32       Health and community services        0.00 0.00 0.00 5,800.00 34,000.00 
33       Cultural and recreational services       0.00 0.00 0.00 5,400.00 69,700.00 
34       Personal and other services        0.00 0.00 0.00 15,800.00 132,300.00 
35       Households 0.00 0.00 0.00 1,705,600.00 5,691,500.00 
  Total intermediate usage 0.00 0.00 0.00 4,445,600.00 13,775,700.00 
  
Gross operating surplus and 
mixed income 0.00 0.00 0.00 1,077,800.00 4,019,600.00 
  Taxes less subsidies on products 0.00 0.00 0.00 38,400.00 326,700.00 
  
Other taxes less subsidies on 
production 0.00 0.00 0.00 72,100.00 354,700.00 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 0.00 0.00 0.00 584,000.00 3,194,300.00 
  Australian production 0.00 0.00 0.00 6,217,900.00 21,671,000.00 
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  USAGE     
        
  11 12 13 14 15 
SUPPLY   
Petroleum and 
coal products       Chemicals       
Rubber 
and plastic 
products       
Non-metallic 
mineral 
products       
Basic 
metals 
and 
products       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        0.00 0.00 0.00 0.00 0.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         0.00 0.00 0.00 959,900.00 0.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         0.00 0.00 0.00 100.00 0.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         0.00 0.00 0.00 10,100.00 0.00 
10       Paper, printing and publishing        0.00 0.00 0.00 88,400.00 0.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        0.00 0.00 0.00 1,182,700.00 0.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        0.00 0.00 0.00 183,700.00 0.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        0.00 0.00 0.00 440,700.00 0.00 
21       Construction        0.00 0.00 0.00 5,500.00 0.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        0.00 0.00 0.00 12,700.00 0.00 
24       Repairs        0.00 0.00 0.00 33,000.00 0.00 
25       
Accommodation, cafes & 
restaurants        0.00 0.00 0.00 91,900.00 0.00 
26       Transport and storage        0.00 0.00 0.00 1,741,100.00 0.00 
27       Communication services        0.00 0.00 0.00 81,200.00 0.00 
28       Finance and insurance        0.00 0.00 0.00 112,800.00 0.00 
29       Property and business services        0.00 0.00 0.00 342,800.00 0.00 
30       Government administration        0.00 0.00 0.00 13,500.00 0.00 
31       Education        0.00 0.00 0.00 12,000.00 0.00 
32       Health and community services        0.00 0.00 0.00 1,300.00 0.00 
33       Cultural and recreational services       0.00 0.00 0.00 3,900.00 0.00 
34       Personal and other services        0.00 0.00 0.00 24,900.00 0.00 
35       Households 0.00 0.00 0.00 1,900,500.00 0.00 
  Total intermediate usage 0.00 0.00 0.00 7,242,700.00 0.00 
  
Gross operating surplus and 
mixed income 0.00 0.00 0.00 1,764,800.00 0.00 
  Taxes less subsidies on products 0.00 0.00 0.00 87,100.00 0.00 
  
Other taxes less subsidies on 
production 0.00 0.00 0.00 230,700.00 0.00 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 0.00 0.00 0.00 495,100.00 0.00 
  Australian production 0.00 0.00 0.00 9,820,300.00 0.00 
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  USAGE     
        
    16       17       18       19       20       
SUPPLY   
Fabricated metal 
products        
Transport 
equipment       
Other 
machinery 
and 
equipment       
Miscellaneous 
manufacturing       
Electricity, 
gas and water       
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        900.00 0.00 0.00 0.00 2,100.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         59,400.00 0.00 0.00 0.00 2,526,100.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         1,000.00 0.00 0.00 0.00 2,500.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         88,600.00 0.00 0.00 0.00 15,600.00 
10       Paper, printing and publishing        139,000.00 0.00 0.00 0.00 58,300.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        136,700.00 0.00 0.00 0.00 212,300.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        1,606,000.00 0.00 0.00 0.00 211,800.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        196,100.00 0.00 0.00 0.00 2,873,600.00 
21       Construction        2,900.00 0.00 0.00 0.00 44,200.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        17,000.00 0.00 0.00 0.00 1,700.00 
24       Repairs        58,700.00 0.00 0.00 0.00 198,800.00 
25       
Accommodation, cafes & 
restaurants        264,900.00 0.00 0.00 0.00 156,500.00 
26       Transport and storage        659,100.00 0.00 0.00 0.00 405,400.00 
27       Communication services        152,200.00 0.00 0.00 0.00 225,900.00 
28       Finance and insurance        200,400.00 0.00 0.00 0.00 1,617,900.00 
29       Property and business services        872,200.00 0.00 0.00 0.00 1,242,300.00 
30       Government administration        42,700.00 0.00 0.00 0.00 45,200.00 
31       Education        17,900.00 0.00 0.00 0.00 48,300.00 
32       Health and community services        2,200.00 0.00 0.00 0.00 2,500.00 
33       Cultural and recreational services       5,500.00 0.00 0.00 0.00 3,700.00 
34       Personal and other services        64,600.00 0.00 0.00 0.00 47,800.00 
35       Households 4,335,600.00 0.00 0.00 0.00 4,027,500.00 
  Total intermediate usage 8,923,600.00 0.00 0.00 0.00 13,970,100.00 
  
Gross operating surplus and 
mixed income 1,757,900.00 0.00 0.00 0.00 11,759,000.00 
  Taxes less subsidies on products 86,800.00 0.00 0.00 0.00 505,500.00 
  
Other taxes less subsidies on 
production 229,800.00 0.00 0.00 0.00 156,500.00 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 1,357,100.00 0.00 0.00 0.00 983,600.00 
  Australian production 12,355,200.00 0.00 0.00 0.00 27,374,700.00 
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  USAGE     
        
  21 22 23 24 25 
SUPPLY   Construction       
Wholesale 
trade        Retail trade       Repairs        
Accommodation, 
cafes & 
restaurants        
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        126,600.00 0.00 130,800.00 1,900.00 310,400.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         712,200.00 0.00 67,000.00 4,300.00 144,100.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         2,800.00 0.00 450,600.00 1,900.00 750,200.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         2,621,500.00 0.00 203,000.00 500.00 10,600.00 
10       Paper, printing and publishing        212,500.00 0.00 2,591,700.00 38,600.00 680,700.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        5,730,100.00 0.00 28,900.00 33,800.00 21,600.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        4,035,100.00 0.00 281,600.00 58,900.00 69,700.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        180,000.00 0.00 496,400.00 242,500.00 1,005,400.00 
21       Construction        89,000.00 0.00 31,200.00 2,800.00 407,800.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        166,400.00 0.00 129,300.00 3,100.00 12,300.00 
24       Repairs        848,700.00 0.00 1,943,800.00 12,700.00 1,584,300.00 
25       
Accommodation, cafes & 
restaurants        405,800.00 0.00 610,000.00 43,000.00 139,900.00 
26       Transport and storage        1,775,500.00 0.00 1,074,300.00 95,100.00 565,800.00 
27       Communication services        208,800.00 0.00 2,401,300.00 150,500.00 686,200.00 
28       Finance and insurance        1,612,600.00 0.00 2,303,300.00 454,100.00 1,261,300.00 
29       Property and business services        7,005,500.00 0.00 9,779,300.00 465,700.00 4,227,000.00 
30       Government administration        153,900.00 0.00 236,700.00 45,400.00 32,500.00 
31       Education        32,300.00 0.00 73,000.00 3,100.00 42,600.00 
32       Health and community services        8,000.00 0.00 18,500.00 4,400.00 8,500.00 
33       Cultural and recreational services       2,600.00 0.00 536,000.00 1,700.00 378,400.00 
34       Personal and other services        51,700.00 0.00 185,800.00 10,200.00 114,600.00 
35       Households 17,372,700.00 0.00 22,570,800.00 5,602,200.00 9,301,400.00 
  Total intermediate usage 43,354,300.00 0.00 46,143,400.00 7,276,400.00 21,755,100.00 
  
Gross operating surplus and 
mixed income 19,623,200.00 0.00 2,772,400.00 8,752,000.00 5,376,900.00 
  Taxes less subsidies on products 913,500.00 0.00 1,258,300.00 839,900.00 1,879,400.00 
  
Other taxes less subsidies on 
production 894,800.00 0.00 1,274,500.00 523,800.00 411,600.00 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 4,353,900.00 0.00 1,606,500.00 1,578,000.00 1,765,100.00 
  Australian production 69,139,600.00 0.00 53,055,100.00 18,970,100.00 31,188,200.00 
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  USAGE     
        
  26 27 28 29 30 
SUPPLY   
Transport and 
storage        
Communication 
services        
Finance and 
insurance       
Property and 
business 
services 
Government 
administration      
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        9,500.00 300.00 11,000.00 145,600.00 57,500.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         56,300.00 51,300.00 11,600.00 143,400.00 104,700.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         10,600.00 8,500.00 19,600.00 49,900.00 44,700.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         119,400.00 22,500.00 600.00 15,800.00 78,300.00 
10       Paper, printing and publishing        307,900.00 737,200.00 408,200.00 2,661,200.00 1,332,100.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        12,300.00 2,400.00 6,300.00 35,800.00 75,800.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        1,038,300.00 335,200.00 16,300.00 123,600.00 158,100.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        761,600.00 201,300.00 132,800.00 2,858,900.00 518,100.00 
21       Construction        310,600.00 7,700.00 29,400.00 356,100.00 862,600.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        20,800.00 30,100.00 64,500.00 15,000.00 14,100.00 
24       Repairs        1,693,900.00 784,500.00 402,500.00 1,189,100.00 55,900.00 
25       
Accommodation, cafes & 
restaurants        735,500.00 527,300.00 830,400.00 3,277,000.00 868,000.00 
26       Transport and storage        8,354,500.00 1,446,900.00 581,300.00 4,234,300.00 1,469,400.00 
27       Communication services        1,468,900.00 512,200.00 962,700.00 2,994,300.00 1,449,300.00 
28       Finance and insurance        1,689,900.00 583,100.00 15,193,400.00 6,611,300.00 2,373,200.00 
29       Property and business services        7,356,700.00 1,620,300.00 3,644,900.00 34,271,300.00 4,137,500.00 
30       Government administration        1,199,400.00 227,100.00 68,800.00 701,800.00 3,220,000.00 
31       Education        115,000.00 14,500.00 275,300.00 492,100.00 132,500.00 
32       Health and community services        32,800.00 30,600.00 15,400.00 40,400.00 72,300.00 
33       Cultural and recreational services       43,100.00 17,100.00 161,900.00 1,461,900.00 83,000.00 
34       Personal and other services        116,500.00 49,600.00 55,000.00 688,800.00 241,500.00 
35       Households 20,753,700.00 7,984,500.00 19,713,500.00 38,818,200.00 23,879,300.00 
  Total intermediate usage 46,207,400.00 15,194,200.00 42,605,100.00 101,185,900.00 41,227,700.00 
  
Gross operating surplus and 
mixed income 15,588,900.00 8,145,300.00 20,403,200.00 24,902,100.00 3,675,200.00 
  Taxes less subsidies on products 2,912,000.00 559,800.00 307,000.00 1,609,500.00 321,500.00 
  
Other taxes less subsidies on 
production 1,383,900.00 594,400.00 6,421,100.00 1,872,400.00 37,300.00 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 3,377,000.00 1,148,800.00 937,700.00 5,560,900.00 2,367,200.00 
  Australian production 69,469,100.00 25,642,500.00 70,674,100.00 135,130,700.00 47,629,000.00 
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  USAGE     
        
  31 32 33 34 35 
SUPPLY   Education        
Health and 
community 
services        
Cultural and 
recreational 
services        
Personal and 
other services       Households 
  $’000 $’000 $’000 $’000 $’000 
       
01       Agriculture;hunting and trapping        1,200.00 19,100.00 385,400.00 43,400.00 3,679,800.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         9,100.00 89,000.00 120,500.00 37,500.00 496,000.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         6,100.00 26,100.00 187,600.00 30,400.00 14,668,700.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         50,000.00 6,200.00 32,200.00 5,400.00 112,500.00 
10       Paper, printing and publishing        391,000.00 187,500.00 329,900.00 336,900.00 3,739,400.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        1,900.00 27,700.00 900.00 29,700.00 110,000.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        111,400.00 74,400.00 127,400.00 55,200.00 567,200.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        337,900.00 516,700.00 230,000.00 187,800.00 10,240,400.00 
21       Construction        5,100.00 34,800.00 9,700.00 8,600.00 1,900.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        3,200.00 6,600.00 16,200.00 28,100.00 51,138,100.00 
24       Repairs        28,400.00 159,600.00 203,300.00 155,300.00 9,897,700.00 
25       
Accommodation, cafes & 
restaurants        112,600.00 215,200.00 361,300.00 197,700.00 21,948,300.00 
26       Transport and storage        213,800.00 468,000.00 483,400.00 270,600.00 11,941,100.00 
27       Communication services        282,800.00 692,700.00 497,200.00 453,200.00 6,665,300.00 
28       Finance and insurance        473,100.00 960,800.00 647,100.00 384,100.00 30,266,600.00 
29       Property and business services        396,200.00 2,740,700.00 2,257,600.00 1,600,900.00 4,618,500.00 
30       Government administration        116,500.00 98,500.00 30,100.00 39,200.00 991,100.00 
31       Education        56,700.00 56,700.00 23,300.00 76,700.00 8,571,600.00 
32       Health and community services        743,600.00 743,600.00 45,300.00 25,900.00 16,957,800.00 
33       Cultural and recreational services       47,200.00 47,200.00 1,374,800.00 48,700.00 11,119,800.00 
34       Personal and other services        414,300.00 414,300.00 76,700.00 86,600.00 11,897,000.00 
35       Households 26,344,600.00 31,153,200.00 6,036,200.00 10,925,300.00  - 
  Total intermediate usage 30,146,700.00 38,738,600.00 13,476,100.00 15,027,200.00 219,628,800.00 
  
Gross operating surplus and 
mixed income 3,601,500.00 5,848,600.00 4,033,300.00 3,722,300.00  - 
  Taxes less subsidies on products 103,600.00 341,100.00 254,400.00 316,300.00 25,485,300.00 
  
Other taxes less subsidies on 
production 407,100.00 517,100.00 330,300.00 387,000.00  - 
  Complementary imports cif  -  -  -  -  - 
  Competing imports cif 623,400.00 1,490,300.00 1,382,700.00 879,400.00 28,918,700.00 
  Australian production 34,882,300.00 46,935,700.00 19,476,800.00 20,332,200.00 274,032,800.00 
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  USAGE     
        
         
SUPPLY   
Total intermediate 
usage 
 Private final 
consumption 
expenditure 
Government 
final 
consumption 
expenditure 
Private gross 
fixed capital 
expenditure 
Public 
enterprise 
gross fixed 
capital 
expenditure 
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        12,683,400.00 81,000.00 0.00 1,107,900.00 0.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         10,157,500.00 158,200.00 51,200.00 2,299,900.00 128,400.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         20,626,000.00 0.00 27,900.00 83,900.00 105,100.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         4,700,000.00 0.00 3,800.00 37,500.00 12,000.00 
10       Paper, printing and publishing        17,359,900.00 96,100.00 35,000.00 183,900.00 52,200.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        7,909,800.00 0.00 4,300.00 12,400.00 17,000.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        10,391,200.00 0.00 150,800.00 687,400.00 53,100.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        23,647,900.00 276,800.00 45,100.00 134,700.00 170,100.00 
21       Construction        2,736,500.00 3,786,600.00 10,704,600.00 53,092,900.00 9,127,100.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        51,754,500.00 0.00 6,400.00 829,600.00 3,800.00 
24       Repairs        20,936,600.00 0.00 0.00 0.00 0.00 
25       
Accommodation, cafes & 
restaurants        32,437,300.00 400.00 0.00 0.00 0.00 
26       Transport and storage        43,177,700.00 6,129,600.00 49,900.00 571,400.00 106,300.00 
27       Communication services        21,047,100.00 56,900.00 1,100.00 74,000.00 0.00 
28       Finance and insurance        70,413,500.00 34,300.00 44,200.00 155,100.00 27,100.00 
29       Property and business services        92,721,200.00 3,223,100.00 1,114,400.00 8,664,600.00 683,700.00 
30       Government administration        7,960,200.00 42,518,800.00 57,500.00 428,100.00 35,200.00 
31       Education        10,155,800.00 23,945,000.00 24,500.00 83,100.00 14,900.00 
32       Health and community services        19,120,000.00 29,155,900.00 8,700.00 29,400.00 5,300.00 
33       Cultural and recreational services       15,477,400.00 2,369,200.00 158,300.00 267,900.00 1,700.00 
34       Personal and other services        14,964,200.00 7,905,200.00 0.00 0.00 0.00 
35       Households 273,821,400.00 0.00 0.00 0.00 0.00 
  Total intermediate usage 784,199,100.00 119,737,200.00 12,487,500.00 68,743,600.00 10,543,000.00 
  
Gross operating surplus and 
mixed income 181,968,400.00 0.00 0.00 0.00 0.00 
  Taxes less subsidies on products 38,979,400.00 0.00 0.00 0.00 0.00 
  
Other taxes less subsidies on 
production 17,522,800.00 0.00 0.00 0.00 0.00 
  Complementary imports cif  - 0.00 0.00 0.00 0.00 
  Competing imports cif 67,620,300.00 0.00 0.00 0.00 0.00 
  Australian production 1,090,290,000.00 0.00 0.00 0.00 0.00 
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  USAGE     
        
         
SUPPLY   
General 
government 
gross fixed 
capital 
expenditure 
Increase in 
stocks Exports 
Total final 
demand Total supply 
  $’000 $’000 $’000 $’000 $’000 
01       Agriculture;hunting and trapping        0.00 262,000.00 8,653,300.00 10,104,100.00 22,787,500.00 
02       Forestry and fishing         0.00 0.00 0.00 0.00 0.00 
03       Mining         51,200.00 -2,654,200.00 26,059,100.00 26,042,500.00 36,200,000.00 
04       Meat and dairy products         0.00 0.00 0.00 0.00 0.00 
05       Other food products         27,900.00 327,700.00 5,037,900.00 5,582,500.00 26,208,500.00 
06       Beverages and tobacco products        0.00 0.00 0.00 0.00 0.00 
07       Textiles         0.00 0.00 0.00 0.00 0.00 
08       Clothing and footwear         0.00 0.00 0.00 0.00 0.00 
09       Wood and wood products         3,800.00 -176,300.00 658,000.00 534,900.00 5,234,900.00 
10       Paper, printing and publishing        35,000.00 -124,100.00 780,400.00 1,023,500.00 18,383,300.00 
11       Petroleum and coal products        0.00 0.00 0.00 0.00 0.00 
12       Chemicals        0.00 0.00 0.00 0.00 0.00 
13       Rubber and plastic products        0.00 0.00 0.00 0.00 0.00 
14       Non-metallic mineral products        4,300.00 124,100.00 368,600.00 526,400.00 8,436,200.00 
15       Basic metals and products        0.00 0.00 0.00 0.00 0.00 
16       Fabricated metal products        150,800.00 167,300.00 740,100.00 1,798,700.00 12,189,900.00 
17       Transport equipment        0.00 0.00 0.00 0.00 0.00 
18       Other machinery and equipment       0.00 0.00 0.00 0.00 0.00 
19       Miscellaneous manufacturing        0.00 0.00 0.00 0.00 0.00 
20       Electricity, gas and water        45,100.00 17,100.00 51,000.00 694,900.00 24,342,900.00 
21       Construction        10,704,600.00 -7,000.00 122,500.00 76,826,600.00 79,563,100.00 
22       Wholesale trade        0.00 0.00 0.00 0.00 0.00 
23       Retail trade        6,400.00 0.00 1,676,300.00 2,516,100.00 54,270,600.00 
24       Repairs        0.00 0.00 45,200.00 45,200.00 20,981,800.00 
25       
Accommodation, cafes & 
restaurants        0.00 0.00 2,697,000.00 2,697,400.00 35,134,700.00 
26       Transport and storage        49,900.00 10,100.00 12,509,100.00 19,376,400.00 62,554,100.00 
27       Communication services        1,100.00 200.00 1,024,200.00 1,156,400.00 22,203,500.00 
28       Finance and insurance        44,200.00 -300.00 2,335,200.00 2,595,500.00 73,009,000.00 
29       Property and business services        1,114,400.00 65,800.00 3,610,900.00 17,362,400.00 110,083,600.00 
30       Government administration        57,500.00 0.00 194,200.00 43,233,800.00 51,194,000.00 
31       Education        24,500.00 0.00 3,957,600.00 28,025,200.00 38,181,000.00 
32       Health and community services        8,700.00 0.00 570,800.00 29,770,200.00 48,890,200.00 
33       Cultural and recreational services       158,300.00 200.00 869,200.00 3,666,500.00 19,143,900.00 
34       Personal and other services        0.00 0.00 118,300.00 8,023,500.00 22,987,700.00 
35       Households 0.00 0.00 0.00 0.00 273,821,400.00 
  Total intermediate usage 12,487,500.00 -1,987,400.00 72,078,900.00 281,602,800.00 1,065,801,900.00 
  
Gross operating surplus and 
mixed income           
  Taxes less subsidies on products           
  
Other taxes less subsidies on 
production           
  Complementary imports cif           
  Competing imports cif           
  Australian production           
 
  
  
269 
Appendix 8 - Industry Location Quotient Error Measures – Open 
Model 
Table A.8.1: LQ Error Measures For The Open Model Where δ = 0.1 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0015846123 0.0015846123 -0.0009934791 0.0014326497 
2 Forestry & Fishing - - - - 
3 Mining -0.0000360374 0.0000415427 -0.0000237522 0.0001506696 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0002455835 0.0002455835 -0.0001258776 0.0001774016 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0000210377 0.0000210377 -0.0000122011 0.0000070874 
10 Paper, Printing & Publishing -0.0000556870 0.0000556870 -0.0000349599 0.0000283599 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0000760319 0.0000761545 -0.0000401356 0.0000426533 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0000204709 0.0000204709 -0.0000127851 0.0000071673 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0002200724 0.0002201306 -0.0001403494 0.0001824902 
21 Construction -0.0001516383 0.0001516383 -0.0000926165 0.0001294262 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0001678899 0.0001678899 -0.0000979320 0.0001405849 
24 Repairs -0.0000157722 0.0000157722 -0.0000138227 0.0000118463 
25 Accommodation, Cafes & Restaurants -0.0000921255 0.0000921255 -0.0000563046 0.0000701856 
26 Transport & Storage -0.0001604631 0.0001604631 -0.0001013381 0.0001142815 
27 Communication Services -0.0000442255 0.0000442255 -0.0000307345 0.0000291925 
28 Finance & Insurance -0.0000262340 0.0000262340 -0.0000175061 0.0000080465 
29 Property & Business Services -0.0000546749 0.0000546749 -0.0000309881 0.0000214797 
30 Government Administration -0.0001246452 0.0001246452 -0.0000787164 0.0000917959 
31 Education -0.0000496737 0.0000496737 -0.0000427599 0.0000406071 
32 Health & Community Services -0.0000787324 0.0000787324 -0.0000628055 0.0000653728 
33 Cultural & Recreational Services -0.0000133579 0.0000133579 -0.0000082467 0.0000043439 
34 Personal & Other Services -0.0000367401 0.0000367401 -0.0000277454 0.0000266571 
 Sum -0.0032757058 0.0032813920 -0.0020450566  
 n  21 21 21  
  -0.0001559860 0.0001562568 -0.0000973836 0.0027822992 
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Table A.8.2: LQ Error Measures For The Open Model Where δ = 0.5 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0018187259 0.0018187259 -0.0011402576 0.0016692183 
2 Forestry & Fishing - - - - 
3 Mining -0.0000606446 0.0000606446 -0.0000399707 0.0000473885 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0003895979 0.0003895979 -0.0001996944 0.0003121213 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0000328528 0.0000328528 -0.0000190534 0.0000223221 
10 Paper, Printing & Publishing -0.0000821755 0.0000821755 -0.0000515892 0.0000622396 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0001274702 0.0001274702 -0.0000672888 0.0001074076 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0000351097 0.0000351097 -0.0000219277 0.0000260411 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0002870894 0.0002870894 -0.0001830889 0.0002309589 
21 Construction -0.0001778249 0.0001778249 -0.0001086106 0.0001758345 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0002022813 0.0002022813 -0.0001179928 0.0001997844 
24 Repairs -0.0000229904 0.0000229904 -0.0000201487 0.0000222392 
25 
Accommodation, Cafes & 
Restaurants -0.0001305202 0.0001305202 -0.0000797705 0.0001251756 
26 Transport & Storage -0.0001982646 0.0001982646 -0.0001252110 0.0001530159 
27 Communication Services -0.0000697475 0.0000697475 -0.0000484709 0.0000642614 
28 Finance & Insurance -0.0000346083 0.0000346083 -0.0000230944 0.0000186392 
29 Property & Business Services -0.0000742917 0.0000742917 -0.0000421064 0.0000461989 
30 Government Administration -0.0001577165 0.0001577165 -0.0000996018 0.0001375087 
31 Education -0.0000624024 0.0000624024 -0.0000537170 0.0000610686 
32 Health & Community Services -0.0000942482 0.0000942482 -0.0000751825 0.0000877784 
33 Cultural & Recreational Services -0.0000283443 0.0000283443 -0.0000174987 0.0000234462 
34 Personal & Other Services -0.0000529285 0.0000529285 -0.0000399706 0.0000511604 
 Sum -0.0041398348 0.0041398348 -0.0025742467  
 n  21 21 21  
  -0.0001971350 0.0001971350 -0.0001225832 0.0036438088 
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Table A.8.3: LQ Error Measures For The Open Model Where δ = 0.9 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0023204648 0.0023204648 -0.0014548249 0.0017652906 
2 Forestry & Fishing - - - - 
3 Mining -0.0000618576 0.0000618576 -0.0000407702 0.0000496174 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0004101826 0.0004101826 -0.0002102455 0.0003468868 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0000341990 0.0000341990 -0.0000198342 0.0000248404 
10 Paper, Printing & Publishing -0.0000834670 0.0000834670 -0.0000524000 0.0000645251 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0001300341 0.0001300341 -0.0000686422 0.0001121799 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0000362369 0.0000362369 -0.0000226318 0.0000281710 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0002899873 0.0002899873 -0.0001849371 0.0002332042 
21 Construction -0.0001790545 0.0001790545 -0.0001093616 0.0001782267 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0002039596 0.0002039596 -0.0001189718 0.0002030630 
24 Repairs -0.0000233576 0.0000233576 -0.0000204705 0.0000229571 
25 
Accommodation, Cafes & 
Restaurants -0.0001331261 0.0001331261 -0.0000813632 0.0001300317 
26 Transport & Storage -0.0001999288 0.0001999288 -0.0001262620 0.0001548871 
27 Communication Services -0.0000708924 0.0000708924 -0.0000492666 0.0000664606 
28 Finance & Insurance -0.0000350855 0.0000350855 -0.0000234128 0.0000194771 
29 Property & Business Services -0.0000755175 0.0000755175 -0.0000428011 0.0000483529 
30 Government Administration -0.0001592555 0.0001592555 -0.0001005736 0.0001399974 
31 Education -0.0000629732 0.0000629732 -0.0000542083 0.0000621712 
32 Health & Community Services -0.0000949616 0.0000949616 -0.0000757516 0.0000889374 
33 Cultural & Recreational Services -0.0000304661 0.0000304661 -0.0000188086 0.0000267065 
34 Personal & Other Services -0.0000538658 0.0000538658 -0.0000406784 0.0000529169 
 Sum -0.0046888735 0.0046888736 -0.0029162159  
 n  21 21 21  
  -0.0002232797 0.0002232797 -0.0001388674 0.0038189009 
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Appendix 9 - Industry Location Quotient Error Measures – 
Closed Model 
Table A.9.1: LQ Error Measures For The Closed Model Where δ = 0.1 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0056240358 0.0056240358 -0.0021129040 0.0052634234 
2 Forestry & Fishing - - - - 
3 Mining -0.0001481574 0.0001481574 -0.0000543565 0.0001017435 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0008628925 0.0008628925 -0.0002443361 0.0007150356 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0000872479 0.0000872479 -0.0000243084 0.0000568584 
10 Paper, Printing & Publishing -0.0002327172 0.0002327172 -0.0000710275 0.0001603946 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0002627027 0.0002627027 -0.0000743925 0.0001882239 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0001103767 0.0001103767 -0.0000301264 0.0000724223 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0007241673 0.0007241673 -0.0002719576 0.0006273392 
21 Construction -0.0005481248 0.0005481248 -0.0001663997 0.0004699013 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0007517985 0.0007517985 -0.0001807218 0.0005953726 
24 Repairs -0.0001603330 0.0001603330 -0.0000657847 0.0001141842 
25 
Accommodation, Cafes & 
Restaurants -0.0003927120 0.0003927120 -0.0001133579 0.0002954191 
26 Transport & Storage -0.0007058100 0.0007058100 -0.0002065210 0.0005749672 
27 Communication Services -0.0002422520 0.0002422520 -0.0000769448 0.0001719933 
28 Finance & Insurance -0.0001109876 0.0001109876 -0.0000353687 0.0000669687 
29 Property & Business Services -0.0002030114 0.0002030114 -0.0000543810 0.0001294443 
30 Government Administration -0.0007168233 0.0007168233 -0.0001691622 0.0005815389 
31 Education -0.0010855109 0.0010855109 -0.0002518203 0.0009137837 
32 Health & Community Services -0.0009927587 0.0009927587 -0.0002400103 0.0008280898 
33 Cultural & Recreational Services -0.0000793110 0.0000793110 -0.0000226520 0.0000487376 
34 Personal & Other Services -0.0003142374 0.0003142374 -0.0000832481 0.0002257807 
35 Households -0.0009124220 0.0009124220 -0.0002355653 0.0006717092 
 Sum -0.0152683901 0.0152683901 -0.0047853470  
 n  22 22 22  
  -0.0006940177 0.0006940177 -0.0002175158 0.0128733315 
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Table A.9.2: LQ Error Measures For The Closed Model Where δ = 0.5 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0060154931 0.0060154931 -0.0022599713 0.0058069670 
2 Forestry & Fishing - - - - 
3 Mining -0.0002037905 0.0002037905 -0.0000747674 0.0001884442 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0010711480 0.0010711480 -0.0003033056 0.0009766955 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0001186825 0.0001186825 -0.0000330665 0.0001057698 
10 Paper, Printing & Publishing -0.0003170666 0.0003170666 -0.0000967717 0.0002918360 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0003639917 0.0003639917 -0.0001030757 0.0003420142 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0001565606 0.0001565606 -0.0000427319 0.0001441178 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0008446602 0.0008446602 -0.0003172081 0.0007755209 
21 Construction -0.0006412700 0.0006412700 -0.0001946767 0.0006364364 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0008970947 0.0008970947 -0.0002156490 0.0008426926 
24 Repairs -0.0002352496 0.0002352496 -0.0000965230 0.0002266575 
25 
Accommodation, Cafes & 
Restaurants -0.0005108081 0.0005108081 -0.0001474468 0.0004880034 
26 Transport & Storage -0.0008244198 0.0008244198 -0.0002412264 0.0007596768 
27 Communication Services -0.0003433188 0.0003433188 -0.0001090459 0.0003295305 
28 Finance & Insurance -0.0001476174 0.0001476174 -0.0000470417 0.0001240050 
29 Property & Business Services -0.0002664290 0.0002664290 -0.0000713688 0.0002294677 
30 Government Administration -0.0008780720 0.0008780720 -0.0002072150 0.0008508144 
31 Education -0.0012826661 0.0012826661 -0.0002975570 0.0012571078 
32 Health & Community Services -0.0011683347 0.0011683347 -0.0002824578 0.0011284362 
33 Cultural & Recreational Services -0.0001185496 0.0001185496 -0.0000338590 0.0001089197 
34 Personal & Other Services -0.0004557469 0.0004557469 -0.0001207369 0.0004411720 
35 Households -0.0010510383 0.0010510383 -0.0002713527 0.0008908181 
 Sum -0.0179120082 0.0179120082 -0.0055670550  
 n  22 22 22  
  -0.0008141822 0.0008141822 -0.0002530480 0.0169451034 
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Table A.9.3: LQ Error Measures For The Closed Model Where δ = 0.9 
  
1.Mean 
Weighted 
Error 
2. Mean 
Weighted 
Absolute Error 
3. Mean 
Weighted 
Relative Error 
4.Weighted 
Chi Square 
1 Agriculture; Hunting & Trapping -0.0065218086 0.0065218086 -0.0024501899 0.0059235724 
2 Forestry & Fishing - - - - 
3 Mining -0.0002064526 0.0002064526 -0.0000757441 0.0001935597 
4 Meat & Dairy Products - - - - 
5 Other Food Products -0.0010934598 0.0010934598 -0.0003096234 0.0010153480 
6 Beverages & Tobacco Products - - - - 
7 Textiles - - - - 
8 Clothing & Footwear - - - - 
9 Wood & Wood Products -0.0001223252 0.0001223252 -0.0000340814 0.0001127911 
10 Paper, Printing & Publishing -0.0003205593 0.0003205593 -0.0000978377 0.0002985002 
11 Petroleum & Coal Products - - - - 
12 Chemicals - - - - 
13 Rubber & Plastic Products - - - - 
14 Non-Metallic Mineral Products -0.0003681890 0.0003681890 -0.0001042643 0.0003500511 
15 Basic Metal Products - - - - 
16 Fabricated Metal Products -0.0001606208 0.0001606208 -0.0000438401 0.0001519909 
17 Transport Equipment - - - - 
18 Other Machinery & Equipment - - - - 
19 Miscellaneous Manufacturing - - - - 
20 Electricity, Gas & Water -0.0008490883 0.0008490883 -0.0003188710 0.0007809036 
21 Construction -0.0006446098 0.0006446098 -0.0001956906 0.0006430696 
22 Wholesale Trade - - - - 
23 Retail Trade -0.0009023362 0.0009023362 -0.0002169090 0.0008530795 
24 Repairs -0.0002380769 0.0002380769 -0.0000976830 0.0002322364 
25 Accommodation, Cafes & Restaurants -0.0005159164 0.0005159164 -0.0001489213 0.0004980118 
26 Transport & Storage -0.0008285897 0.0008285897 -0.0002424465 0.0007666178 
27 Communication Services -0.0003470689 0.0003470689 -0.0001102370 0.0003368975 
28 Finance & Insurance -0.0001504226 0.0001504226 -0.0000479356 0.0001294082 
29 Property & Business Services -0.0002700595 0.0002700595 -0.0000723414 0.0002364407 
30 Government Administration -0.0008838016 0.0008838016 -0.0002085672 0.0008616610 
31 Education -0.0012896567 0.0012896567 -0.0002991787 0.0012709686 
32 Health & Community Services -0.0011745769 0.0011745769 -0.0002839669 0.0011405984 
33 Cultural & Recreational Services -0.0001232668 0.0001232668 -0.0000352063 0.0001176680 
34 Personal & Other Services -0.0004611633 0.0004611633 -0.0001221719 0.0004518565 
35 Households -0.0010568110 0.0010568110 -0.0002728430 0.0009021473 
 Sum -0.0185288599 0.0185288599 -0.0057885503  
 n  22 22 22  
  -0.0008422209 0.0008422209 -0.0002631159 0.0172673782 
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Appendix 10 – Hybrid Model – Hybrid Model Full A Matrix 
Table A.10. 1: Intraregional Input Coefficients (A Matrix) – Hybrid Model (For δ = 0.1) 
 For Industry 
Agriculture
; Hunting & 
Trapping; 
Forestry & 
Fishing Mining* Manufacturing* 
Electricity, 
Gas & 
Water* Construction 
  1 2 3-17 18 19 
 From Industry      
1 
Agriculture; Hunting & 
Trapping; Forestry & 
Fishing 0.030360 0.000015 0.031744 0.000077 0.000000 
2 Mining 0.000000 0.014628 0.009458 0.012574 0.000000 
3-17 Manufacturing 0.000968 0.001286 0.008466 0.000447 0.000000 
18 Electricity, Gas & Water 0.000000 0.023046 0.021123 0.082354 0.000000 
19 Construction 0.000279 0.006671 0.000413 0.000517 0.037915 
20 Wholesale Trade -  -  -  - - 
21 Retail Trade 0.120995 0.000244 0.001051 0.000020 0.024283 
22 Repairs 0.056959 0.006542 0.006529 0.001370 0.016372 
23 
Accommodation, Cafes 
& Restaurants 0.000123 0.009632 0.010164 0.001363 0.010771 
24 Transport & Storage 0.010275 0.048223 0.085116 0.005778 0.003016 
25 Communication Services 0.000019 0.005871 0.006381 0.001518 0.004920 
26 Finance & Insurance 0.013639 0.008445 0.005445 0.004737 0.000000 
27 
Property & Business 
Services 0.018487 0.021523 0.026051 0.005107 0.002154 
28 
Government 
Administration 0.022271 0.006780 0.003677 0.000514 0.003964 
29 Education 0.001118 0.000981 0.001073 0.000782 0.000000 
30 
Health & Community 
Services 0.000773 0.005984 0.000580 0.000040 0.000000 
31 
Cultural & Recreational 
Services 0.000186 0.000059 0.000265 0.000008 0.000000 
32 
Personal & Other 
Services 0.002872 0.003129 0.002599 0.000331 0.000646 
33 Households 0.182390 0.172432 0.232529 0.061616 0.014774 
* Top-down LQ-adjusted industry 
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Table A.10. 1: Intraregional Input Coefficients (A Matrix) – Hybrid Model (For δ = 0.1)  
 
 
 
 
   
 
For Industry 
Wholesale 
Trade 
Retail 
Trade* Repairs* 
Accommodation, 
Cafes & 
Rstaurants 
Transport 
& Storage* 
 
 20 21 22 23 24 
 
From Industry    
 
 
1 
Agriculture; Hunting 
& Trapping; Forestry 
& Fishing - 0.002465 0.000099 0.000000 0.000137 
2 Mining - 0.000250 0.000077 0.000000 0.000134 
3-17 Manufacturing - 0.003678 0.000438 0.004201 0.000468 
18 
Electricity, Gas & 
Water - 0.007892 0.012781 0.002740 0.007706 
19 Construction - 0.000273 0.000119 0.002740 0.001729 
20 Wholesale Trade - - - - - 
21 Retail Trade - 0.000867 0.000134 0.125875 0.000118 
22 Repairs - 0.010030 0.000138 0.012787 0.005562 
23 
Accommodation, 
Cafes & Restaurants - 0.003978 0.001351 0.000457 0.003052 
24 Transport & Storage - 0.011465 0.004890 0.000731 0.051386 
25 
Communication 
Services - 0.012083 0.003650 0.006622 0.004703 
26 Finance & Insurance - 0.005050 0.004798 0.013404 0.002357 
27 
Property & Business 
Services - 0.030101 0.006909 0.001165 0.014409 
28 
Government 
Administration - 0.002012 0.001859 0.004293 0.006488 
29 Education - 0.000886 0.000165 0.001827 0.000888 
30 
Health & Community 
Services - 0.000216 0.000230 0.001644 0.000244 
31 
Cultural & 
Recreational Services - 0.000824 0.000013 0.000000 0.000042 
32 
Personal & Other 
Services - 0.000962 0.000254 0.000548 0.000384 
33 Households - 0.258535 0.295319 0.163497 0.151270 
* Top-down LQ-adjusted industry 
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Table A.10. 1: Intraregional Input Coefficients (A Matrix) – Hybrid Model (For δ = 0.1)  
 For Industry 
Communication 
Services* 
Finance & 
Insurance* 
Property & 
Business 
Services* 
Government 
Administration* Education 
  25 26 27 28 29 
 From Industry      
1 
Agriculture; Hunting & 
Trapping; Forestry & 
Fishing 0.000013 0.000155 0.001078 0.001206 0.000000 
2 Mining 0.000699  0.000132  0.000606  0.000455 0.000000 
3-17 Manufacturing 0.002924 0.001287 0.002816 0.001678 0.002394 
18 
Electricity, Gas & 
Water 0.007850 0.001878 0.021156 0.009598 0.007369 
19 Construction 0.000245 0.000416 0.002635 0.008794 0.018951 
20 Wholesale Trade - - - - - 
21 Retail Trade 0.000977 0.000912 0.000111 0.000146 0.014463 
22 Repairs 0.014799 0.005695 0.006959 0.000336 0.004320 
23 
Accommodation, Cafes 
& Restaurants 0.012572 0.011750 0.024234 0.006594 0.000789 
24 Transport & Storage 0.056424 0.008225 0.031335 0.018271 0.001669 
25 
Communication 
Services 0.004025 0.013621 0.017088 0.008497 0.002110 
26 Finance & Insurance 0.004674 0.018870 0.016439 0.006062 0.014176 
27 
Property & Business 
Services 0.018235 0.034160 0.031256 0.014838 0.006675 
28 
Government 
Administration 0.007060 0.000973 0.005193 0.023011 0.001172 
29 Education 0.000566 0.003895 0.003642 0.001873 0.057868 
30 
Health & Community 
Services 0.001195 0.000218 0.000299 0.000982 0.000982 
31 
Cultural & Recreational 
Services 0.000096 0.000758 0.002549 0.000149 0.000888 
32 
Personal & Other 
Services 0.000938 0.000778 0.004044 0.001456 0.006587 
33 Households 0.311378 0.278935 0.287264 0.318694 0.214351 
* Top-down LQ-adjusted industry 
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Table A.10. 1: Intraregional Input Coefficients (A Matrix) – Hybrid Model (For δ = 0.1) 
 For Industry 
Health & 
Community 
Services 
Cultural & 
Rcreational 
Services 
Personal & Other 
Services* Households 
  30 31 32 33 
 From Industry     
1 
Agriculture; Hunting & 
Trapping; Forestry & 
Fishing 0.000000 0.000000 0.002133 0.000000 
2 Mining 0.000000 0.000000  0.000626 0.000000 
3-17 Manufacturing 0.003854 0.007879 0.001844 0.005503 
18 
Electricity, Gas & 
Water 0.000126 0.007358 0.009239 0.006753 
19 Construction 0.000000 0.056892 0.000336 0.005114 
20 Wholesale Trade 0.000000 0.032107  - 0.000000 
21 Retail Trade 0.001114 0.448207 0.001121 0.223298 
22 Repairs 0.004785 0.033978 0.003592 0.015266 
23 
Accommodation, Cafes 
& Restaurants 0.001655 0.007318 0.005776 0.012784 
24 Transport & Storage 0.000048 0.000401 0.012942 0.000970 
25 
Communication 
Services 0.001825 0.007224 0.010221 0.007291 
26 Finance & Insurance 0.032314 0.017044 0.003774 0.006260 
27 
Property & Business 
Services 0.022224 0.008471 0.022085 0.007586 
28 
Government 
Administration 0.000364 0.011625 0.001494 0.007473 
29 Education 0.000000 0.000000 0.003774 0.028279 
30 
Health & Community 
Services 0.003543 0.005391 0.001274 0.007554 
31 
Cultural & Recreational 
Services 0.000000 0.020785 0.000336 0.006992 
32 
Personal & Other 
Services 0.000000 0.005950 0.000883 0.004938 
33 Households 0.793945 0.022799 0.537337 0.000000 
* Top-down LQ-adjusted industry 
 
